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I, Refearches refpeéting the Compofition of Enamel. By 
‘C. CLouvet, Affeciate of the French National Infiitute*. 


WHITE ENAMEL. 


W tte enamel, either for earthen-ware, or the pir 
pofe of being applied on metals, is compofed in the following 
manner: -You firft calcine a mixture of lead and tin, which 
may. be varied in the following proportions; viz. for 100 
parts of lead, 15, 20, 30, and even 40 of tin. A mixture of 
lead and tin calcines very eafily in contaé with the air. As 
foon as this mixture is brought to a red heat, nearly a cherry 
colour, it burns like charcoal, and is calcined very fpeedily. 
The compofition which calcines beft, is that which in too 
pounds of lead contains from Zo to 25 of tin. The tin here 
meant is pure tin. In proportion as the calcination is ef- 
fected, you muft take out the calcined part, and continue to 
oxydate the reft until the whole has become pulverulent. As 
fome {mall particles always efcape calcination, you muft ex- 
pofe to the fire a fecond time the oxyd obtained in order to 
calcine it completely; which may be eafily known by its 
ceafing to {parkle; that is to fay, when you no longer fee 
any parts burn like coal, and when the whole appears of an 
uniform colour. When the proportion of tin exceeds 25 
or 30,.a ftronger fire is neceflary to produce the calcination. , 
fa a word, by varying the degrees of heat you will be able 


* From the Avales de Chimie. 
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to difcover that beft fuited to the mixture on which yo. 
operate. 

A hundred parts of the calx above mentioned, which in the 
French potteries is called cadcine, is generally taken with 100 
parts of fand. From 25 to 30 pounds of fea-falt, or muriat of 
foda, ave added: the whole is well mixed together, and it is 
fufed in the bottom of a furnace in which potter’s ware is 
baked. This matter is generally placed on fand, on hme 
quenched in the open air, or on afhes. The bottom of the 
mafs 1s in general badly fufed. This, however, does not 
prevent the matter, after it has been pounded, and applied on 
the articles, from becoming exceedingly white and hard in 
the furnace. When taken from the furnace it is not whites 
it is even often very black: in general it is marbled with 
black, gray, and white. 

This procefs is that generally ufed in potteries. In the 
tompofitions deftined for earthen-ware, the proportion of 25 
parts of tin to 100 of lead is never exceeded: for common 
earthen-ware, the manufacturers are even fatisfied with 15 of 
tin to 100 of lead. It may be eafily feen, that if you with 
to obtain an enamel whiter and more fufible, you muft di- 
minifh the quantity of fand; but there is no neceffity for 
augmenting that of the fea-falt, or muriat of foda: as the 
whitenefs and opacity depend on the quantity of tin, you 
may ufe ca/cime, which contains 25 or 30 per cent. For ex- 
ample, roo of fuch calcine, 60 of fand, and 25 of marine 
falt, give a compofition exceedingly fufible. 

But it is to be obferved, that it is meceflary to employ fome 
further manipulations when you wifh to have enamel proper 
for being applied on metal, and are defirous to give it all the 
perfection of which it is fufceptible. In that cafe, you do 
not employ crude fand, but calcine it, in a ftrong heat, with 
a quarter of its weight of marine falt, either in a fmall quan- 
tity ina crucible, or on a large fcale in a potter’s furnace. 
Tf you with to have a very fufible enamel, you may even add 
minium, or lead calcined by the former operation, and nearly 
as much fea-falt, that is to fay, a fourth. You then obtain 
a white mats half fufed and porous, which you pulverife, and 
employ in the compofition of enamel inftead of fand, and in 
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‘the famie proportions as fand: you may even diminifh the 
quantity of this matter to 50 per cent, if you are defirous to 
obtain an enamel very fafible. This will depend alfo on the 
éalcine employed ; for that which is maioft charged with tin is 
the leaft fufible. 

When you with to have fluxes for the colours, you employ 
the fame compofitions before mentioned, except that you 
put little or no tin into the lead. In the latter cafe you 
muft generally employ minium. ‘This flux:is good for cer- 
tain colours, but not for all. There are fome which be- 
come tarnifhed by fluxes, that contain the oxydsof lead. In 
that cafe, you muft make fluxes without oxyd of lead. Nitre 
and borax are generally ufed for making this glafs, but yor 
add no calx of tin. The following are thofe which I haye- 
tried : 

Three parts of filiceous fand, one of chalk, and three of 
calcined borax, give a matter proper to be ufed as a flux for 
purples, blues, and other delicate colours. 

Three parts of white or flint glafs, one of calcined borax, 
a quarter of a part of nitre, one of the white oxyd of anti- 
mony made with nitre well wafhed, give an exceedingly 
white enamel, which may ferve alfo as a flux for purple, and 
particularly for blue. 

Sixty parts of enamel fand or lefs, thirty of alum, thirty- 
five of fea-falt, and a hundred of minium, or any other 
oxyd of lead, give a white ename) when the fluxes do 
not predominate too much, and a gelatinous glafs when a 
great deal of fluxes has been added. This glafs is good for 
red, and the enamel may be applied to all kinds of clay ca- 
pable of fuftaining a ftrong heat. 

It is of great importance to remark, and to know, that the 
fand employed for enamel muft not be fand which contains 
only filex: fand of that kind alone is of no ufe. The fand 
proper for this purpofe is that which contains tale with filex. 
To make a fand proper for enamel and the fluxes of colours, 
&e. there muft be nearly one part of talc and three of fili- 
ceous fand. 

"What appears to me moft effential in regard to the fuccels 
of enamel, is the choice of fand, It is very poffible to com- 
pofe 
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pofe this fand by art; and though [have not decompofed it; 
E have found by fynthefis, that three parts of filiceous fand 
and one of tale form an excellent fand for enamel. From 
this it may be readily feen, that, to compofe with facility {and 
for enamel, nothing is neceflary but to determine, by a good 


analyfis, the quantity of tale. This fand may be procured in ~ 


places where earthen-ware is made. It may be eafily knowns 
for, befides the filiceous fand, which forms the greateft part 
of it, you may obferve in it talcky particles in great abun- 
dance; and, to be good, it muft contain nearly a quarter. 
When it does not contain afufficient quantity, the enamel it 
produces fufes with more difficulty, and does not become 


fmooth; it remains granulated and pitted. There are cer= 
tainly fome combinations of earth which may produce very 


good fluxes, either for enamel or‘for tranfparent colours. It 
might be attended with advantage to try fome of thefe com- 
binations. Ponderous earth (barytes) and lime fufe very 
well together: by adding a little filex, or a little magnefia, 
it is probable that an excellent matter might be produced. 
If this glafs, compofed of lime and barytes only, had fuffi- 
cient folidity to refift the air and weak acids, there would be 
no neceflity perhaps to add filex; but if the marine falt, as 


I am inclined to think, ought alfo to enter into the compo- 


fition of this kind of glafs, ite ought likewife to form a part 
of it. The experiments on this bidady for the fake of trial, 
may be varied different ways. - When the glafs deftined to 
ferve as flux for colours is employed, it is cuftomary, in order 
that they may be rendered more fufible, to add a little nitre 


and borax. The common borax of the fhops contains an © 


excefs of foda, which, in my opinion, it would be of benefit 
to faturate with the nitric acid. I think alfo that the flux 
might be rebaked with the dofe of nitre and borax, or of 
nitric borax, which might be added before being employed. 
Tt is only to colours fuch as purple and the oxyd of cobalt 
that nitre and borax are added. 

I have tried to find a fubftitute for marine falt in the com- 
pofition of white enamel. Potafh produced only an ugly 
and ill fufed gray mafs, which acquired no luftre in the fur- 
nace; nitre produced a green mals, but exceedingly friable 3 
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fulphat of potath produced very nearly the fame effect, only 
the mafs was a little whiter: but neither of thefe enamels 

_ was worth any thing. I did not try pure foda: I have, 
however, heard common foda extolled; but as it cantains a 
great deal of marine falt, it muft undoubtedly be on account 
of this falt that it produces a good effet. Pure foda may 
meverthelefs be tried, either alone or with marine falt; 1 
perhaps might produce no bad effeé with potath. 

I have figed alfo-a mixture of equal parts of lime and argil, 
to which I added one part of filex, and likewife without Gilex 5 
but this mixture did not fupply the place of talcky fand. This 
fand is not in general found in grains; it exhibits itfelf moft 
commonly under the form of a {tone, fuch as free-ftone; but 
fome of it is found alfo in grains. 

We fhould be much deceived in making white enamel 
were we io employ the oxyds of tin and lead feparately: as J 
haye read in all the authors I could find who treat on the art 
of pottery. None of them fay what they ought refpecting 
enamel, nor even refpecting the compofition or nature of the 
arth proper for bearing an enamel. 

It is effential that the lead and tin for making the oxyd 
defiined to produce white enamel, fhould be fufed and mixed 
together before they are calcined; and if you with that the 
enamel fhauld immediately acquire its full whitenefs, it will 

~be requifite that the calcination fhould be complete. 

Bifmuth might perhaps be employed as a fubftitute for 
the lead, and it is not improbable that it would give a good 

» prodyét. Bifmuth alfo might be mixed with the lead in the 
following manner ; viz, one part of lead, one of bifmuth, and 
~ one of tin: or other proportions might be employed; but I 
have not tried any others. As the oxyd of bifmuth, how- 
ever, is exceedingly fufible, I think it might be admitted, 
with great advantage, into certain fluxes. I have not tried 
what might be produced by the white calx of zinc, nor by 
that of tin, made by diffolving i: in the nitric acid or by -de- 
tonation with nitre. A mixture of lead and tin, detonated 
with nitre, would be ufeful. Though the white calx of re- 
gulus of antimony made by nitre, and well wathed, (diapho- 
etic antimony,) produces a very beautiful white nic) when. 
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fufed with three part: of white glafs, (which contains neither 
lead nor other metallic oxyds,) and one of glafs of borax, 
with a half or fourth part of nitre; yet this calx, fo white 
when mixed with the compofition of enamel, made with 
enamel fand and the combined oxyd of lead and tin, inftead 
of increafing, tarnifhes the whitenefs, and only gives a blueifh 
enamel of a livid colour*, Perhaps enamels, completely 
made and mixed together in the firft inftance, would not 
produce the fame effect; but this I never tried. I have, 
however, employed this compofition as a flux for colours, 
which, applied afterwards on the enamel of earthen-ware, 
preferved its beauty. I put fome of this pure enamel alfo | 
over that of earthen-ware, and I think it preferved its 
whitenefs, 

The principal quality of good enamel, and that which 
renders it fit for being applied on baked earthen-ware, or on 
metals, is the facility with which it acquires luftre by a mo- 
derate heat, (a cherry-red heat, more or lefs, according te 
the nature of the enamel,) without entering into complete 
fufion+. Enamels applied to earthen-ware and metals pof- 
fefs this quality. They do not enter into complete fufion ; 
they affume only the ftate of pafte, but of a pafte exceedingly 
firn’; and yet when baked one might fay that they had been 
completely fufed, 

There are two methods of painting on enamel: on raw 
or on baked enamel. Both thefe methods are employed, or 
may be employed, for the fame object. Solid colours, cay 
pable of fuftaining the fire neceffary for baking the enamel 
ground, may be applied in the form of fufed enamel on that 
which is raw, and the artift may afterwards finifh with the 
tender colours. The colours applied on the raw material do 
not require any flux; there is one, even, to which filex muft 
be added, that is, the calx of copper, which gives a very 

* Antimony, employed: in any manner as’ a giazing for ecarthen-ware, 
would be more dangerous than lead; even the latter fhould, if poffible, 


be difcarded,—Eprit, 

+ The ingenious author has omitted another principal quality. I 
eught never to contain fuch a portion of deliquefcing falts, as to endanger 
its being afterwards injured by water, This takes place oftener than is 


generally fufpeéted.—-Epit. ; 
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beautiful green: but when you with to employ it on the raw 
material, you muft mix with it about two parts of its weight 
of filex, and bring the mixture into combination by means 
of heat. You afterwards pulverife the mafs you have thus 
obtained, in order to employ it. 

To obtain good white enamel, jt is of great importance 
that the lead and tin fhould be very pure. If thefe metals 
contain copper or antimony, as is often the cafe, the ena- 
mel will not be beautiful: iron is the leaf hurtful, 


QF COLOURED ENAMELS, 


All the colours may be produced by the metallic oxyds. 
Thefe colours are more or lefs fufed in the fire, according as 
they adhere with more or lefs ftrength to their oxygen. Ali 
metals which readily lofe their oxygen cannot endure a great 
degree of heat, and are unfit for being employed on the raw 
material, : 

Purple. 

This colour is the oxyd of gold, which may be prepared 
different ways; as by precipitating, by means of a muriatic 
{olution of tin, a nitro-muriatic folution of gold much diluted 
inwater. The leaft quantity poffible of the folution of tin will 
be fufficient to form this precipitate. The folution of tin muft 
be added gradually until you obferve the purple colour begin 
fo appear: you then ftop; and having fuffered the colour to 
be depofited, you put it into an earthen veffel to dry flowly*. 
The .different folutions of gold, in whatever manner preci- 
pitated, provided the gold is precipitated in the ftate of an 
oxyd, give always a purple colour, which will be more beau- 
tiful in proportion to the purity of the oxyd; but neither the 
copper nor filver, with which gold is generally found allayed, 
injure this colour in a fenfiblg manner: it 1S changed, how- 
ever, by iron. The gold precipitate which gives the moft 
beautiful purple is certainly fulminating gold, which lofes 
that property when mixed with fluxes. Purple is an abun- 
dant colour; it is capable of bearing a great deal of flux, 
and in a {mall quantity communicates its colour to a great 
_deal of matter. It appears that faline fluxes are better fuited 

* The colour is always more beautiful, if the precipitate is ground 
with the flux before it has become dry.—EDpIT- 
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to it than thofe in which there are metallic calces. Thofe, 
therefore, which have been made with filex, chalk, and bo- 
Tax, or white elafs, borax, and a little white oxyd of anti- 
mony, with a little nitre, as I have already mentioned, ought 
to be employed with it. Purple will bear from four to twenty 
parts of flux, and even more, according to the fhade required. 
Painters in enamel employ generally for purple a flux which 
‘they call brilliant white. This flux appears to be a femi- 
opake enamel, which has been drawn into tubes, and after- 
wards blown into a ball at an enameller’s lamp. Thefe bulbs 
are afterwards broken in fuch a manner that the flux is found 
_4n fmall {cales, which appear like the fragments of {mall hol- 
low fpheres. Enamel painters mix this flux with a little 
nitre and borax. This matter, which produces a very good 
effect, I employed, without attempting to decompofe it. It 
may be a very fufible common white enamel which has been 
blown into that form. It isto he remarked, that purple will 
not bear a {trong heat, 
Red. 

We have no metallic oxyd capable of giving directly a 
fufed red; that is to fay,,we have no metallic calces which, 
entering into fufion, and combining under the form of tran{- 
parent ‘olafs with fluxes or glafs, give directly a red colour. 
To obtain this colour it muft be compounded different ways, 


as follows :—Take two parts, or two parts and a half (you __ 


may,‘ however, take only one part,) of fulphat of iron and of 
fulphat of alumine; fufe them together in their water of ery{- 
tallifation, and take care to mix them well together. Con- 
tinue to heat them to complete drynefs; then increafe the 
fire fo as to bring the mixture to a red heat, The laft 
operation muft be performed in a reverberating furnace. 
Keep the mixture red until it has every where affumed a 
beautiful red colour, which you may afcertain by taking out 
a little of it from time to time, and fuffering it to cool in the 
air. You may then fee whether the matter is fufficiently 
red: to judge of this it mutt be left to cool, becaufe while 
hot it appears black. The red oxyds of iron give a red co- 
Jour; but this colour is exceedingly fugitive; for, as foon as 
the oxyd of iron enters into fofion, the portion of oxygen 
which gives it ite red colour leaves it, and it becomes black, 
; yellow, 
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Vellow, or greenifh. To preferve, therefore, the red colour 

of this oxyd in the fire, it muft be prevented from vitrifying, 

and abandoning i its oxygen; which may be accomplifhed by 

the method I have eH I have tried a variety of dif- 
ferent fubftances to give it this fixity, but none of them fuc-: 
ceeded except alum. The dofes of alum and fulphat of iron 

may be varied. The more alum you add, the paler will be 

the colour. Three parts of alum to one of fulphat of iron 

give a colour which approaches flefh colour. It is alum alfo 

which gives this colour the property of becoming fixed at a 

very ftrong heat. This colour may be ers Rp on raw 

enamel: it has much more fixity than the purple, but not fo. 
much as the blue of cobalt. It may, be wafhed to carry off the 
fuperfluous faline matter, but it may be employed alfo with- 

out.edulcoration;. in that ftate it iseven more fixed and more 

beautiful. It does not require much flux; the flux which 

appeared to me to be beft fuited to it, is compofed of alum, 

minium, marine falt, and enamel fand. This flux muft be 
compounded in fach a manner as to render it fufficiently 
fufible for its object: from two to three parts of it are 
mixed with the colour. In general, three parts of flux are 
ufed for one of.colour: but-this dofe may, and ought to be 
varied according to the nature of the colour and the.fhade of 
it required.. Red calx of iron alone, when it enters into fufion 
with glafs, gives,a colour which fecms to be black; but if 
the colour be diluted with a fufficient quantity of Ae it at 
la(t becomes of.a tranfparent yellow. Thus, the colour really 
produced by.calx of iron combined with glafs is a yellow 

colour, but which being accumulated becomes fo dark that 
it appears. black. In jee procefs above given for making the 
red colour, the oxyd of iron does: not ane and this is the 
eflential point; for, if this colour is carried in the fire to vi- 
trification, it becomes black, or yellowith, and dilappears if 
the coat be thin, and the oxyd of iron prefent be only ina 
fmall quantity. 

; Yellow. 

Though yellow may be obtained in a dite&t manner, com- 
pound Saliva are preferred; becaufe they are more certain 
in their effect, and more eafily applicd than the yellow, 
C3 which 
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which may be dire&tly obtained from filver. The compound 

yellows are obtained in ‘confequence of the fame principles as 

the red colour of iron: For this purpofe we employ metallic 

oxyds, the vitrification of which mutt be prevented by mixing 

with them other fubftances, fuch as refratory earths, or me- 

tallic oxyds difficult to be fufed. 

The metallic calces which form the bafes of the yellow’: 
eolours aré generally thofe of lead; as minium, the white _ 
calx of lead, or litharge, the white calx of antimony, called 
diaphoretic antimony: that called crocus metallorum is alfo 
employed. This regulus, pulverifed and mixed with white 
oxyd, gives likewife a yellow. The following are the dif- 
ferent compofitions ufed: one part of the white oxyd of an- 
timony, one of the white oxyd of lead (or two or three) ; 
thefe dofes are exceedingly variable; one part of alum, and 
one of fal-ammoniac. When thefe matters have been all 
pulverifed, and mixed well together, they are put in a veffel 
over a fire fuffictent to fublimate and decompofe the fal-am- 
moniac; and when the matter has affumed a yellow colours 
the operation is finified*., The calces of lead mixed in a 
{mall quantity either with filex or alumine, alfo with the 
pure calx of tin, exceedingly white, give likewife yellows. 
One part of the oxyd of Jead is added to two, three, or four 
of the other fubftances above mentioned. In thefe different 
compofitions for yellow; you may ufe alfo oxyd of iron, either 
pure, or that kind which has been prepared with alum and 
vitriol of iron: you will then obtain different fhades of yel- 
tow. From what has been faid, you may vary thefe com- 
pofitions of yellow as much as_you pleafe. Yellows require 
fo little flux, that one or two parts, in general, to one of the 
colour are fafficient; faline fluxes are improper for them, 
and efpecially thofe which contain nitre, They muft be 
ufed with fluxes compofed of enamel fand, oxyd of lead, and 
borax, without marine falt. 

A yellow may be obtained alfo directly from filver. Alf 
thefe mixtures may be varied, and you may try others. For 
this purpofe you may ufée fulphat of filver, or any oxyd of 
that metal mixed with alumine or filex, or even with both, 


* This in colour-fhops is called Naples yellow- 
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In equal quantities. The whole mutt be gently heated until 
the yellow colour appear, and the matter is to be employed 
with the fluxes pointed out for yellows. Yellow of filver, 
like purple, cannot endure a ftrong heat: a nitric folution 
of filver may be precipitated by the ammoniacal phofphat of 
foda, and you will obtain a yellow precipitate, which may be 
ufed to paint in that colour with fluxes, which ought then to 
be a Jittle harder. 

Befides the methods above mentioned, the beft manner of 
employing the oxyd of filver is, in my opinion, to employ it 
pure: in that cafe, you do not paint, but ftain. It will be 
fufficient, then, to lay a light coating on the place which you 
with to ftain yellow, and to heat the article gently to give it 
the colour. You muft not employ too ftrong a heat: the 
degree will eafily be found by practice. When the article 
has been fufficiently heated, you take it from the fire and 
feparate the coating of oxyd, which will be found reduced to 
aregulus: you will then obferve the place which it occu- 
pied tinged of a beautiful yellow colour, without thicknefs. 
It is chiefly on tranfparent glafs that this procefs fucceeds 
beft. Very fine filver filings produce the fame effect: but 
what feemed to me to fucceed beft in this cafe, was fulphat 
of filver, well ground up with a little water, that it may be 
extended very {mooth. From what has been faid, it may rea- 
dily be feen that this yellow muft not be employed like other 

colours; that it muft not be applied till the reft have been 
fufed; for, as it is exceedingly fufible, and ready to change, 
it onild be injured by the other colours; and as the coating 
of filver which is reduced muft be removed, the fluxes would 
fix it, and prevent the poffibility of its being afterwards fepa- 
rated. Working on glafs is not attended with this inconve- 
nience, becaufe the filver-yellow is applied on the oppofite 
fide to that on which the other colours are laid. 

; Green. 

Green is obtained direCtly from the oxyd of copper. All 
the oxyds of copper are good: they require little flux, which 
even muft not be too fufible: one part or two of flux will 
be fufficient for one oxyd. This colour agrees with all the 
fluxes, the faline as well as the metallic; which tends to vary 
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a little the fhades. . I have already pointed out the method * 
of employing thefe oxyds on /raw enamel: were not that, 
method only followed in this cafe, the oxyd of copper would 

extend, and {pread itfelf; like a cloud, beyond the limits pre=. 
feribed for it. 

A mixture of yellow and blue is alfo ufed to produce g oreens: 
Thofe who paint figures or portraits employ glafs attach 
in this manner; but thofe who paint glazed. veflels, either 
éarthen-ware or porcelain, employ in general copper green. 

Independently of the beautiful. green colour produeed by, 
exydated copper, it produces alfo a very beautiful red colour ; 
but I. do not know that it is employed on enamel. This 
beautiful red colour, produced by copper, is exceedingly fugi- 
tive. The oxyd of copper gives,red only when it contains 
very little oxygen, and approaches near to the ftate of a re- 
guius. Notwithitanding the difficulty of employing this oxyd 
for a red colour, a method has been found to {tain tranfparent 

glafs with different fhades of, .a very beautiful red colour by 
means of) calx of copper. The procefs is! as follows: You: 

do not employ the calx of copper pure, but add to it calx of 

imon, which for that purpofe mut not be too much calcined ; 

you add alfo a very {mall quantity-of calx of copper to the 

niafs of glafs which you are/defirous of tingeing. This glafs 

at firft muft have only a very flight tinge of eteen, inclining. 
to yellow. When the glafs has,that colour you:make it pafs. 
to red, and even a very dark red, by mixing with it red tartar 
in powder, and even tallow. , You muft mix this matter well 
in the glafs, and at will aflume a very dark red colour. The 
glafs {wells up very. mach by this addition. Before it is 
sea it muft be fufered to fettle, and become compact ; 
but as foon as # has fully affumed the colour it muft be im- 
mediately worked, for the,colour does not remain ‘long, and 
even often difappears while working; but it may be rolhorbd 
by heating the glafs atthe flame of a inte It is exceedingly 
‘difficult:to, make this caloan ay ell; but when it fucceeds 1 is 
very beautiful, and has.a great aaa of fplendour.. By ems 
ploying the calx of copper alone for the procefles above men- 
tioned you will obtain, when you fucceed well, a red fimilar 
to the moft beautiful carmine.;’ The calx of iron changes 
. the 
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the red into vermilion, according to the quantity added. I 
we had certain procefles for making this colour, we fhould 
ebtain all the fhades of red from pure red to orange,’ by 
ufing, in different proportions, the oxyd of copper and that of 
iron. The calx of copper fufes argil more eafily than filex: 
the cafe is the fame) with calx of iron. If you fufe two or 
three parts of argil with one of the oxyd of copper, and if the 
heat be fataeal, you will obtain a very opake enamel, and 
of a yermilion red colour: the oxvd of copper pafles from 
red to green through yellow; fo that the enamel of copper, 
which becomes red at a firong heat, may be yellow with a 
weaker heat. The fame effect may be produced by deoxy- 
dating copper in different degrees: this will be effected ac- 
cording as the heat is more or lefs violent... The above com- 
pofition might, I think, be employed to. give a vermilion red 
colour to porcelain, The heat of the porcelain furnace ought 
to be of fufficient itrength to produce the proper effect. 

The calx of iron fufed alfo with argil in the fame propor- 
tions as the calx of copper, gives a very beautiful black. Thefe 
proportions may, however, be varied. 


Blue. : 


Blue is obtained from the oxyd of cobalt. It is the moft 
fixed of all colours, and becomes equally beautiful with a 
-weak as with a ftrong heat. The blue produced by cobalt 
is more beautiful the purer it is, and the more it is oxydated. 
-Arfenic does not hurt it. The faline fluxes which contain 
nitre are thofe beft fuited to it: you add a little alfo when 
you employ that flux which contains a little calcined borax 
or glafs of borax, though you may employ it alfo with that 

flux alone. 

But the flux which, according to my experiments, gives to 
cobalt blue the greateft fplendour and beauty, is that com- 
pofed of white glafs (which contains no metallic calx), of 
- borax, nitre, and diaphoretic antimony well wafked. When 
this glafs is»made for the purpofe of being employed as a 
flux for blue, you may add lefs of the white oxyd of anti- 
puony.: a fixth of the whole will be fuffigient. , 
y. Violet. 


r 
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Violet. 


Black calx of manganefe, employed with faline fluxes, 
gives a very beautiful violet. By varying the fluxes, the fhade 
of the colour may alfo be varied: it is very fixed as Jong as 
it retains its oxygen. The oxyd of manganefe may produce 
different colours; but for that purpofe it will be neceffary 
that we fhould be able to fix its oxygen in it in different pro- 


portions. How to effect this, as far as I know, has never- 


yet been difcovered. 

Thefe are all the colours obtained from metals. From 
this it is evident that fomething {till remains to be difcovered. 
‘We do not know what might be produced by the oxyds of 
platina, tungften, molybdena, and nickel: all thefe oxyds 
are ftill to be tried; each of them mutt produce a colour, 
and perhaps red, which is obtained neither direétly nor with 
facility from any of the metallic fubftances formerly known 
and hitherto employed. 


GENERAL REMARKS. 

Thofe who paint on enamel, on earthen-ware, porcelain, 
&c. muft regulate the fufibility of the colours by the’ moft 
tender of thofe employed, as for example, the purple. When 
the degree which is beft fuited to purple has been found, the 
other lefs fufible colours may be fo regulated, (by additions of 
flux,) when it is neceffary to fufe all the colours at the fame 
time, and at the fame degree of heat. 

You may paint alfo in enamel without flux; but all the 
colours do not equally ftand the heat which muft be em- 


ployed. If the enamel, however, on which you paint be_ 


very fufible, they may all penetrate it. This manner of 
painting gives no thicknefs of colour; on the contrary, the 
colours fink into the enamel at the places where the tints 
are firongeft. To make them penetrate, and give them 
luftre, a pretty ftrong fire will be neceflary to foften the 
enamel and bring it to a flate of fufion. This methed can- 
not be practifed but on enamel compofed with fand, which 
¥ call enamel fand, as already mentioned. It may be readily 
_feen, alfo, that the colours and enamel capable of enduring 

8 the 
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the greateft heat, will be the moft folid, and the leaft liable 
to be changed by the air. An account of the method of 
employing and baking enamel may be found in various 
works, and may be learned alfo by feeing the operations 
of enamellers. 


Il. On a new fulminating Mercury. By EDWARD 
Howarp, E/g. F.R.S.* 


SecTion I. 


Tue mercurial preparations which fulminate, when 
mixed with fulphur, and gradually expofed to a gentle heat, 
are well known to chemifts: they were difcovered, and have 


been fully deferibed, by Mr. Bayen f. 


MM. Brugnatelli and Van Mons have likewife produced 
fulminations by concuffion, as well with nitrat of mercury 
and phofphorus, as with phofphorus and moft other ni- 
trats t¢. Cinnabar, likewife, is amongft the fubftances which, 
according to MM. Fourcroy and Vauquelin, detonate by con- 


cuffion with oxymuriat of potafh §. 

Mr. Ameilon had, according to Mr. Berthollet, obferved, 
that the precipitate sbeaned from nitrat of mercury by oxalic 
acid fufes with a hiffing noife |. 

SECTION 

* From Tran/aflions of the Royal Suciety of London for 1800. 

4 Opufcules Chimiques de Bayen, Tom. I. p. 346, and note in p. 344« 

t Annales de Chimie, Tom. XXVII. p. 74 and 79. 

§ Ibid. Tom. XXI. p. 238. 

|| This faé& has been mifreprefented in the introduétion to-a work en- 
titled The Chemical Principles of the Metallic Arts, by W- Richardfon, 
Surgeon, F..A.S. Sc. (page Ivii.) The author, fpeaking of the acid of 
forrel, fays, ‘‘ Klaproth of Berlin precipitated a nitrous folution of mer- 
eury with acid of wood-forrel neutralifed with vegetable alkali. The 
white precipitate, well wafhed and dried, produced a fulminating noife 
not inferior to that of fulminating gold. Acid of fugar, perfeétly neu- — 
tralifed by vegetable alkali, produced the fame precipitate, which, on ex- 
pofure to heat, exhibited the fame fulminating power.” J muft confefs, 
I have not been able to produce any fuch fulmination. Mr. Richardfon 
has moreover given this.fuppofed difcovery to Mr. Klaproth; whereas 
Mr. Berthollet, when quoting the faét to which I fuppofe Mr. Richardfon 
intended to allude, obferves, ** Qu’on avoit déja donné le nom d'argent 

Vou. VIL. D fulminant. 
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Section IL. 


But mercury, and moft, if not all its oxyds, may, by. 
treatment with nitric acid and alcohol, be converted into a 
whitith cryftallifed powder, poffeffing all the inflammable 
properties of gunpowder, as well as many peculiar to itfelf. 

I was led to this difcevery by a late affertion, that hydro- 
gen is the bafis of the muriatic acid: it induced me to at- 
tempt to combine different fubftances with hydrogen and 
oxygen. With this view, I mixed fuch fubftances with al- 
cohol and nitric acid, as I thought might (by predifpofing 
affinity) favour, as well as attraét, an actd combination, of 
the hydrogen of the one, and the oxygen of the other. The 
pure red oxyd of mercury appeared not unfit for this pur- 
pofe; it was therefore mtermixed with alcohol, and upon 
both nitric acid was affufed. The acid did not aét upon 
the alcohol fo immediately as when thefe fluids are alone 
mixed together, but firft gradually diffolved the oxyd: how- 
ever, after fome minutes had clapfed, a fmell of ether was 
perceptible, and a white denfe fmoke, much refembling that 
from the liguor fumans of Libavius, was emitted with ebul- 
fition. The mixture then threw down a dark-coloured pre~ 
cipitate, which by degrees became nearly white. This pre- 
eipitate I feparated by filtration; and, obferving it to be 
eryftallifed in fmall acicular cryftals, of a faline tafte, and 
alfo finding a part of the mercury volatilifed in the white 
fumes, I muft acknowledge I was not altogether with- 
out hopes that muriatic acid had been formed, and united 
to the mercurial oxyd. I therefore, for obvious reafons, 
poured fulphurie acid upon the dried cryftalline mafs; when 
a violent effervefcence enfued, and, to my great aftonifhment, 
an explofion took place. ee 

The fingularity of this explofion induced me to repeat the 


fulminant av précipité du nitrate d'argent par l’acide oxalique, dans lequel 
M. Klaproth avoit déeouvert Ja propriété de fufer avec vivacité lorfqu’on 
Fexpofe.A la chaleure M. Ametion avoit auffi,.depuis longtems, fait con- 
noitre que l’acide .oxalique communiquoit cette propriété au meé€rcure, 
guoique moins fortement qu’A largent; mais cet effet (he continues) eft 
fort. éloigné. de celti qu'on défigne par la fulmination.”—-Aznales de 
Rbimic, Tom. ivp. 57. - , 
bee proces. 
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frocefs feveral times; and, finding that I always obtained 
_ the fame kind of powder, I prepared a quantity of it, and 
was led to make the feries of experiments which [ thall hayé 
the honour to relate in this paper. 


Seerron IIf. 


I firt attempted to make the mercurial powder fulminate 
by concuffion; and for that purpofe laid about 4 grain of it 
upon a cold anvil, and ftruck it with a hammer, Jikewifé 
cold: it detonated flightly, not being, as I fuppofe, ftruck 
with a flat blow; for, upon ufing three or four grains, 4 
very ftunning difagreeable noife was produced, and the faces 
_both of the hammer and the anvil were much indented. 

Half a grain, or a grain, if quite dry, is a8 much a3 ought 
to be ufed on fuch an occafion. 

The fhock of an ele&trical battery, fent étibeesh ve of fit 
grains of the powder, produces a very fimilar effeet: it feems, 
indeed, that a ftrong electrical thock generally a&s on ful- 
/ minating fubftances like the blow of a hammer. Meffrs. 
Fourcroy and Vauquelin found this to be the cafe with all 
their mixtures of oxymuriat of potath *. 

To afcertain at what temperature the mercurial powder 
explodes, two or three grains of it were floated on oil, in a 
eapfule of leaf tin; the bulb of a Fahrenheit’s thermometer 
was made juft to touch the furface of the oil, which was then 
gradually heated till the powder exploded, as the mercury of 
the thermometer reached the 368th degree. 


Section IV. . 

Defirous of comparing the ftrength of the mercurial com-= 
pound with that of gunpowder, I made the following expe~ 
riment, in the prefence of my friend Mr. Abernethy. 

Finding that the powder could be fired by flint and fteel, 
without a difagreeable noife, a common gunpowder tee 
capable of containing eleven grains of fine gunpowder, was 
filled with it, and fired in the ufual way; the report wag 
tharp, but not loud. The perfon who held the inttrument 
in his hand felt no recoil; but the explofion laid open the 


* Aanales de Chimie, Tom. XXI. p. 239, 
Da upper 
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“upper part of the barrel nearly from the touch-hole'to the 
muzzle, and ftruck off the hand of the regifter, the furface 
of which was evenly indented to the depth of 0,1 of an inch, 
as if it had received the impreffion of a punch. 

The inftrument ufed in this experiment being familiarly 
known, it is therefore fcarcely neceffary to defcribe it; fuffice 
it to fay, that it was of brafs, mounted with a {pring regifter, 
the moveable hand of which clofed up the muzzle, to receive 
and graduate the violence of the explofion. The barrel was 
half an inch in caliber, and nearly half an inch thick, except 
-where a {pring of the lock impaired half its thicknefs, 


SEcTIoN V. 


A gun belonging to Mr. Keir, an ingenious artift of 
Camden-town, was next charged with 17 grains of. the 
mercurial powder, and a leaden bullet. A block of wood 
was placed at about eight yards from the muzzle to receive 
the ball, and the gun was fired by a fufe. No recoil feemed 
to have taken place; as the barrel was not moved from its 
pofition, although it was in no ways confined. The report 
was feeble: the bullet, Mr. Keir conceived, from the im- 
préffion made upon the wood, had been projected with about 
‘half the force it would have been by an ordinary charge, or 
68 grains, of the beft gunpowder. We therefore recharged 
the gun with 34 grains of the mercurial powder; and, as the 
great ftrength of the piece removed any apprehenfion of 
danger, Mr. Keir fired it from his fhoulder, aiming at the 
fame block of wood. The report was like the firft in Sec- 
tion IV, fharp, but not louder than might have been ex- 
pected from a charge of gunpowder. Fortunately, Mr. Keir 
‘was not hurt, but the gun was burft in an extraordinary 
manner. The breech was what is called a patent one, of 
the beft forged iron, confifting of a chamber 0,4 of an 
inch thick all round, and 9,4 of an inch in caliber; it was 
torn open and flawed in many direGtions, and the gold touch- 
hole driven out. The barrel, into which the breech was 
{crewed, was 0,5 of an inch thick; it was fplit by a fingle 
crack three inches long, but this did not appear to me to be 
the immediate effect of the explofion, I think the ferew of 
: ‘the 
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the-breech, being fuddenly enlarged, acted as a wedge upon 
the barrel. The ball miffed the block of wood and ftruck 
againft a wall, which had already been the receptacle of fo 
many bullets, that we could not fatisfy ourfelyes about the 
impreffion made by this laft. 


Section VI. 


As it was pretty plain that no gun could confine a-quan- 
tity of the mercurial powder fufficient to proje& a bullet with 
a greater force than an ordinary charge of gunpowder, I de- 
termined to try its comparative ftrength in another way. 

I procured two blocks of wood, very nearly of the fame 
fize and ftrength, and bored them with the fame inftrument 
to the fame depth. The one was charged with half an ounce 
of the beft Dartford gunpowder, and the other with half an 
ounce of the mercurial powder; both were alike buried in 
fand, and fired by a train communicating with the powders 
by a fmal! touch-hole. The block containing the gunpowder 
was fimply fplit into three pieces; that charged with the mer- 
curial powder was burft in every dire€tion, and the parts im- 
mediately contiguous to the powder were abfolutely pounded; 
yet the whole hung together, whereas the block fplit by the 
gunpowder had its parts fairly feparated. The fand. fur-*- 
rounding the gunpowder was undoubtedly moft difturbeds 
in fhort, the mercurial powder appeared to have aéted with 
the greateft energy, but only within certain limits. 


Section VII. 


The effets of the mercurial powder, in the laft experi-- 
ments, made me believe that it might be confined, during its 
explofion, in the centre of a hollow glafs globe. Having 
therefore provided fuch a veffel, 7 inches in diameter, and 
nearly half an inch thick, mounted with brafs caps, and a 
ftop-cock, (fee Plate I.) I placed ten grains of the mer- 
curial powder on very thin paper, laid an iron wire 149th of 
an inch thick acrofs the paper, through the midft of the 
powder, and, clofing the paper, tied it faft at both extremi- 
ties, with filk, to the wire. As the inclofed powder was now 
attached to the middle of the wire, each end of which was 

connected 
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conneéted with the brafs caps, the packet of powder became, 
by this difpofition, fixed in the centre of the globe. — Such 
a charge of an electrical battery was then fent along the 
wire, as a preliminary experiment * had fhown me would, 
by making the wire red-hot, inflame the powder. The glafs. 
globe withftood the explofion, and of courfe retained what- 
ever gafes were generated : its interior was thinly coated with 
guickfilver in a very divided ftate. A bent glafs tube was 


now fcrewed to the ftop-cock of the brafs cap, which being ~ 


introduced under a glafs jar ftanding in the mercurial bath, 
the ftop-cock was opened. Three cubical inches of ait 
rufhed out, and a fourth was fet at liberty when the appa- 
ratus was removed to the water-tub. The explofion being 
repeated, and the air all received over water, the quantity 
did not vary. To avoid an error from change of tempera- 
ture, the glafs globe was, both before and after the explofion, 
immerfed in water of the fame temperature. It appears, 
therefore, that the ten grains of powder produced four cus 
bical inches only of air, 

To continue the comparifon between the mercurial powdet 
and gunpowder, ten grains of the beft Dartford gunpowder 
were in a fimilar manner fet fire to in the glafs globe: it re- 


mained entire. The whole of the powder did not expldde,. 


for fome complete grains were to be obferved adhering to the 
interior furface of ‘the glafs. Little need be faid of the na- 
ture of the gafes generated during the combuftion of gun- 
powder: they muft have been carbonic acid gas, fulphureous 
acid gas, nitrogen gas, and (according to Lavoifiert) per- 
haps hydrogen gas. As to the quantity of thefe gafes, it is 
obvious that it could not be afcertained; becaufe the two 
fir were, at leaft in part, fpeedily abforbed by the alkali of 
the nitre, left pure after the decompofition of its nitri¢ acid. 


SECTION VIII. 


From the experiments related in the 4th and 5th fetions, 
in which the gunpowder proof and the gun were burft, it 
might be inferred, that the aftonifhing force of the mercurial 

* With Mr. Cuthbertfon’s eleétrometer. 
+ See Lavoifier, Traité elemeniaire, p. 527. 
powder 
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powder is to be attributed to the rapidity of its combuftion ; 
and a train of feveral inches in length being confumed in a 
fingle flath, it is evident that its combuftion muft be rapid. 
From the experiments of the 6th and 7th fections, it is fuffi- 
ciently plain that this force is reftrained to a narrow limit; 
both becaufe the block of wood charged with the ss ei 
powder was more fhattered than that charged with the gun- 
powder, whilft the fand furrounding it was leat difturbed ; 
and likewife becaufe the glafs globe eA tutond the explofion 
of ten grains of the powder fixed in its centre: a charge I 
have twice found fufficient to deftroy old piftol barrels, which 
were not injured by being fired when full of the bet gun- 
powder. It alfo appears, from the laft experiment, that ten 
grains of the powder produced by ignition four cubical inches 
only of air; and it is not to be fuppofed that the generation, 
-however rapid, of four cubical inches of air will alone ac- 
count fer the defcribed force; neither can it be accounted 
for by the formation of a little water, which, as will here- 
after be fhown, happens at the fame moment: the quantity 
formed from ten grains muft be fo trifling, that I cannot 
afcribe much force to the expanfion. of its vapour. The 
fudden vaporifation of a part of the mercury feems to mea 
principal caufe of this immenfe, yet limited, force; becaufe 
its limitation may then be explained, as it is well known 
that mercury eafily parts with caloric, and requires a tempe- 
rature of 600 degrees of Fahrenheit to be maintained in 
the vaporous ftate. That the mercury is really converted 
into vapour, by ignition of the powder, may be inferred from 
the thin coat of divided quickfilver, which, after the explo- 
fion in the glafs globe, covered its interior furface; and like- 
wife from. the quickfilver with, which a tallow candle, ora 
> piece of gold, may be evenly coated, by being held at a fmall 
diftance from the inflamed powder. Thefe faéts certainly 
render it more than probable, although they do not demon- 
firate, that the mercury is. volatilifed; becaufe it is not un- 
likely that many mercurial particles are mechanically im- 
pelled againft the furface of the glafs, the gold, and the 
tallow. 


As 
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~ As ta the force of dilated mercury, Mr. Baumé relates a 
temarkable inftance of it, as foliows : 

- Un alchymifte fe préfenta 4 Mr. Geoffroy, et l’affura 
qu il avoit trouvé le moyen de fixer le mercure par une opé- 
tation fort fimple. I] fit conflruire fix boites rondes en fer 
fort épais, qui entroient les unes dans les autres; la derniere 
&toit affujettie par deux cercles de fer qui fe croifoient en 

angles droits. On avoit mis quelques livres de mercure dans 
la capacité de Ja premiére: on mit cet appareil dans un 
fourneau affez rempli de charbon pour faire rougir a blane 
Yes boites de fer; mais, Jorfque la chaleur eut pénétré fufh- 
famment le mercure, Jes boftes creverent, avec une telle ex- 
plofion qu’il fe fit un bruit épouvantable : des morceaux de 
boites furent lancés avec tant de rapidité, qu’il y en eut qui 
pafferent au travers de deux planchers; d’autres firent fur la 
muraille des effets femblables 4 ceux des éclats de bombes *.”” 

Had the alchemift propofed to fix water by the fame ap- 
paratus, the neft of hoxes muft, I fuppofe, have likewife been 
ruptured; yet it does not follow that the explofion would 
have been fo tremendous: indeed it is probable that it would 
not; for, if (as Mr. Kirwan remarked to me) fubftances which 
have the greateft fpecific gravity have likewife the greateft 
attraction of cohefion, the fuppofition that the vapour of 
mercury exceeds in expanfive force the vapour of water, 
would agree with a pofition of Sir Ifaac Newton, hat thofe 
particles Spabeps from one another with the greateft force, and 
are moft difficultly brought together, which UP, conta& cobere 


mele Hens Ys Secrion IX 


Before I attempt to inveftigate the conftituent principles of 
this powder, it will be proper to defcribe the procefs and ma- 
nipulations which, from frequent trials, feem to me beft cal- 
culated to produce i if. 

100 grains, or a greater proportional quantity, of quick- 
filver (not ecaars 500 grains }) are to be diffolved, with 

heat, 


* Chymie expérimentale et raifonnée, Tom. II. p. 393. Paris, 8vo. 1773. 
4 WNewton’s Optics, p. 372, 4th edition. London 1730. 
¢ The reafon of this limitation is not on account of any danger attend- 


ing 
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eat, in a meafured ounce and a half of nitric acid*, This 
folution being poured cold upon two meafured ounces of 
alcohol ¢, previou/ly introduced into any convenient. glafs 
veflel, a moderate heat is to be applied until an eflervefcence 
is excited. A white fume then begins to undulate on the 
furface of the liquor ; and the powder will be gradually pres 
cipitated, upon the ceflation of ation and re-aétion. The 
precipitate is to be immediately colle&ed on a filter, well 
wafhed with diftilled water, and carefully dried in a heat 
not much exceeding that of a water-bath. The immediate 
edulcoration of the powder is material, becaufe it is liable to 
the re-action of the nitric acid; and, whilft any of that acid 
adheres to it, it is very fubject:to the influence of light. Let 
it alfo be cautioufly remembered, that the mercurial folution 
is to be poured upon the alcohol. 
I have recommended quickfilver to be ufed in preference 
_to an oxyd, becaufe it feems to anfwer equally, and is lefs 
expenfive; otherwife, not only the pure red oxyd, but the 
red nitrous oxyd, and turpeth, may be fubftituted; neither 
does it feem effential to attend to the precife {pecific gravity 
of the acid or the alcohol. The rectified fpirit of wine and 
the nitrous acid of commerce never failed, with me, to pro- 
duce a fulminating mercury. It is indeed true, that the 
powder prepared without attention is produced in different 
quantities, varies in colour, and probably in ftrength. From 
analogy, I am difpofed to think the whiteft is the ftrongeft ; 
for it is well known, that black precipitates of mercury ap- 
proach the neareft to the metallic ftate. The variation in 
quantity is remarkable; the {malleft quantity I ever obtained 
from 100 grains of quickfilver being 120 grains, and the 
Jargeft 132 grains. Much depends on very minute circum- 
ftances. The greateft product feems to be obtained, when 
a veffel is ufed which condenfes and caufes moft ether to 
return into the mother liquor; befides which, care is to be 
ing the procefs; but becaufe the quantities of nitric acid and alcohol re- 
quired for more than 500 grains, would excite a degree of heat detrimental 
to the preparation. 


* Of the {pecific gravity of about 1,3. 
+ Of the fpecific gravity of shad 9849- 
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had, in ‘applying the requifite heat, that a fpeedy and not & 
violent aétion be effeéted. 100 grains of an oxyd are not 
fo productive as 100 grains of quickfilver. 

As to the colour, it feems to incline to black, when the 
aétion of the acid on the alcohol is moft violent, aad vice 
werfa. 

; Section X. 

I need not obferve, that the gafes which were generated 
during the combuttion of the powder in the glafs globe, were 
neceffarily mixed with atmofpheric air; the facility with 
swhich the eleétric fluid paffes through a vacuum made fuch @ 
mixture unavoidable. 

The cubical inch of gas received over water was not rea- 
dily abforbed by it; and, as it foon extinguifhed a taper, 
without becoming red, or being itfelf inflamed, barytes water 
was let up to the “three cubical inches received over mercury, 
when a carbonat of barytes was immediately precipitated. 

The refidue of feveral explofions, after the carbonic acid © 
had been feparated, was found, by the teft of nitrous gas, to 
contain nitrogen or azotic gas; which does not proceed from 
any decompofition of atmofpheric air, becaufe the powder 
may be made to explode under the exhaufted receiver of an 
air-pump. It is therefore manifeft, that the gafes generated. 
during the combuftion of the fulminating mercury ¢onfift 
of carbonic acid and nitrogen gafes. 


‘ 


cx Section XI, 
~ The. principal re-agents which decompofe the mercurial 
powd der are, the nitric, the fulphuric, and the muriatic acids. 
The nitric changes the whole into nitrous gas, carbonic acid 
gas, acetous Reet and nitrat of mercury. I refolved it into 
thefe different. fea by diftilling it pneumatically with 
nitric acid: this acid, upon the application of heat, foon dif- 
folved the powder, and extricated a quantity: of gas, which 
was found, by well known tefts, to be nitrous gas mixed 
with carbonic acid gas. The diftillation was carried on until 
gas no longer came over. The Niquor of the retort was then 
eee with the liquor colleéted in the receiver, and the whole 
faturated with potath ; Y soy “Bike ea the a in a 

v] ‘yeHlowith- 
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-yellowith-brown powder, nearly as it would have done from 
a folution of nitrat of. mercury. This precipitate was fepa+ 
rated by a filter, and the filtrated liquor evaporated to a dry 
falt, which was wathed with alcohol., A portion of the falt 
being re-fufed by this menftruum, it was feparated by filtra- 
tion, and recognifed, by all its properties, to be nitrat of potath. 
The alcoholic liquor was likewife evaporated to’a dry falt, 
which, upon the affufion of a little concentrate fulphurie 
acid, emitted acetous acid, contaminated with a feeble {mell 
ef nitrous acid, owing to the folubility of a {mall arene: of 
the nitre in the alcohol. 


Section XII. 


The fulphuric acid acts upon the powder in a remarkable 
manner, as already has been noticed. A very concentrate 
acid produces an explofion nearly at the inftant of contact, 
on account, I prefume, of the fudden and copious difengage- 
ment of caloric froma portion of the powder which is de» 
compofed by the acid. An acid fomewhat lefs concentrate 
likewife extricates a confiderable quantity of caloric, with a 
good deal of gas; but, as it effe€ts a complete decompofi- 
tion, it caufes no explofion. An acid diluted with an equal 
quantity of water, by the aid of a little heat, feparates the 
gas fo much lefs rapidly, that it may with fafety be collected 
in a pneumatic apparatus. But, whatever be the denfity of 
the acid, (provided no explofion be produced,) there remains 
‘in the fulphuric liquor, after the feparation of the gas; a 
white uninflammable and uncryftallifed per mixed with 
fome minute globules of quickfilver. 

To eftimate the quantity, and obferve the nature, of this 
uninflammable fubftance, I treated 100 grains of the fulmi- 
mating mercury with fulphuric acid a little diluted. The gas 
‘being feparated, I decanted off the hquor as it became clear, 
and freed the infoluble powder- from acid, by edulcoration 
swith diftilled water; after which I dried it, and found it 
weighed only 84 grains; confequently had loft 16 grains of 
its original weight. Sufpecting, from the operation of the 
nitric acid in the former experiment, that thefe 84 grains 
san the exception of the quickfilver globules) were oxalat 

Eg of 
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of mercury, I digefted them in nitrat of lime, and found my 
fufpicion jut. The mercury of the oxalat united to the nitrit 
acid, and the oxalic acid to the lime. A new infolublé com- 
‘pound was formed; it weighed, when wathed and diy, 48,5 
grains. Carbonat of potafh feparated the lime, and formed 
oxalat of potafh, capable of precipitating lime-water and mu- 
riat of lime; although it had been depurated from excefs of 
alkali, and from carbonic acid, by a previous addition of 
acetous acid. That the mercury of the oxalat in the 84 
grains, had united to the nitric acid of the nitrat of lime, was 
proved by dropping muriatic acid into the liquor from which 
the fubftance demontftrated to be oxalat of lime had been 
feparated; for a copious precipitation of calomel ‘inftantly 
enfued. 

The fulpburic liquor, decanted from the oxalat of mer- 
cury, was now added to that with which it was edulcorated, 
and the whole faturated with carbonat of potafh.’ As effer- 
vefcence céafed, a cloudinefs and precipitation followed ; and 
the precipitate, being collected, wafhed, and dried, weighed 
3,4 grains: it appeared to be a carbonat of mercury. Upon 
evaporating a portion of the faturated fulphuric liquor, I 
found nothing but fulphat of potafh ; nor had it any metallic 
tafte. There then remains, without allowing for the weight 
of the carbonic acid united to the 3,4 grains, a deficit from 
the 100 grains of mercurial powder, of 12,6 grains, which I 
afcribe to the gas feparated by the aétion of the fulphuric 
acid. To afcertain the quantity, and examine the nature, of 
the gas fo feparated, I introduced, into a very fmall tubulated 
retort, 50 grains of the mercurial powder, and poured upon 
it three drams, by meafure, of fulphuric acid, diluted with an 
equal quantity of water, and extricated the gas with the affift- 
ance of a gentle heat. I firft received it over quickfilver, the 
furface of which, during the operation, parhany covered itfelf 
with a little Weak powder: . 

The gas, by different trials, amounted from 28 to 31 cu- 
bical inches ;, it at firft appeared to be nothing but carbonic 
acid, as it precipitated barytes water, and extinguifhed a 
taper, without being itfelf inflamed, or becoming red. But, 


* J cannot account for this appearance, 
. upon 
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upon letting up to it liquid cauftic ammoniac, there was a 
tefidue of from 5 to 7 inches of a peculiar inflammable gas, 
which burnt with a greenifh blue fame, When I made ufe 
of the water-tub, I obtained, from the fame materials, from 
25 to 27 inches only of gas, although the average quantity 
of the peculiar inflammable gas was likewile from § to 7 
inches; therefore, the difference of the aggregate produét, 
over the two fluids, muft have arifen from the abforption, 
by the water, of a part-of the carbonic acid in its nafcent 
ftate. The variation of the quantity of the inflammable gas, 
when powder frora the fame parcel is ufed, feems to depend 
upon the acid being a little more or Jefs dilute. 

With refpect to the nature of the peculiar inflammable 
gas, it is plain to me, from the reafons I thall immediately 
adduce, that it is no other than the gas (in a pure ftate) into 
which the nitrous etherifed gas can be refolved, by treatment 
with dilute fulphuric acid. 

The Dutch chemifts have fhown *, that the nitrous ether- 
ifed gas can be refolved into nitrous gas, by expofure to con- 
centrate fulphuric acid; and that, by ufing a dilute inftead 
of a concentrate acid, a gas is obtained which enlarges the 
flame of a burning taper, fo much like the gafeous oxyd of 
azot, that they miftook it for that fubftance, until they dif- 
covered that it was permanent over water, refuled to deto- 
nate with hydrogen, and that the fallacious appearance was 
owing to a mixture of nitrous gas with an inflammable gas. 

The inflammable gas feparated from the powder an{wers 
to the defcription of the gas which at firlt deceived the 
Dutch chemifts: 1ft, in being permanent over water; 2dly, 
refufing to detonate with hydrogen; and, 3dly, having the 
appearance of the gafeous oxyd of azot when mixed with 
nitrous gas. 

The gas feparable by the fame acid, from nitrous ether- 
ifed gas, and from the mercurial powder, have therefore the 
fame properties. Every chemift would thence conclude, that 
the nitrous etherifed gas is a contlituent part of the powder, 
had the inflammable and nitrous gas, inftead of the inflam- 

* Journal de Phyfique, p. 250. October, 1794. 
mable 
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mable and’ carbonic acid gas, been the mixed produ& exe 
tricated from it by dilute fulphuric acid. si 
> It however appears, to me, that nitrous gas was really pror 
duced by the action of the dilute fulphuric acid; and that, 
when produced, it united to an excefs of oxygen prefent in 
the oxalat of mercury. 

- To explain how this change might happen, I mutt. pre- 
mife, that my experiments have fhown me, that oxalat of 
mercury can exift in two, if not in- three ftates. 

tft, By the difcovery of Mr. Ameilon already quoted, the 
precipitate obtained by oxalic acid, from aitrat of mercury, 
fufes with a hiffing noife. .This precipitate is an oxalat of 
mercury, feemingly with excefs of oxygen. Mercury dif- 
folved in fulphuric acid and precipitated by oxalic acid, and 
alfo the pure red oxyd of mereury- sigelted with oxalic acid, 
give oxalats in the fame ftate. 

adly, Acetat of mercury precipitated by ‘oxalic acid,’ als 
though a true oxalat is formed, has no kind of inflamma~ 
bility. I confider it as an oxalat with lefs oxygen than thofe 
above mentioned. 

gdly, A folution of nitrat of mercury boiled with dulcified 
‘fpivit of nitre, gives an oxalat more inflammable than any 
other: perhaps it contains moft oxygen. 

The oxalat of mercury remaining from the powder im the 
fulphuric liquor, is not only always in the fame ftate’as that 
precipitated from acetat of mercury, entirely devoid of in- 
flammability, but contains globules of quickfilver ; confe- 
quently, it: muft have parted with even more than its excefs 
of oxygen ; and, if nitrous gas was prefent, it would of courfe 
feize at leaft a portion of that oxygen. It is-true, that glo- 
bules of quickfilver may feem incompatible with nitrous 
acid; but the quantity of the one may not correfpond with 
that of the other, or the dilution of the acid may deftroy its 
action. 

As to the prefence of the carbonic acid, it muft have arifen 
either from a complete * decompofition of a part of the oxa~ 

* Inflammable oxalat of mercury, made to fufe in a retort connétted 


with the quickfilver tub, gives-out carbonic acid-gas. 
Jat; 
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lats of, admitting the nitrous etherifed gas to be a confti- 
tuent principle of the powder, from.a portion of the oxygen, 
not taken up by the nitrous gas, being united with the carbon 
of the etherifed gas. 

; » Seetion XIII. 

The dilute muriatic acid, digefted with the mercurial pow- 
der, diffolves a portion of it without extricating any notable 
quantity of eas. The diffolution evaporated to a dry falt, 
taftes like corrofive fublimate; and the portion which the 
acid does not take we is left in the ftate of an uninflam- 
paste oxalat. 

Section XIV, 

- Thefe effets all tend to eltablith the exiftence of the ni- 
#rousetherifed gas as a conitituent part of the powder, and 
likewife corroborate the explanation I have ventured to give 
of the aétion. of the fulphuric acid. Moreover, a meifared 
ounce and a half of nitrous acid, holding 100 grains of mer- 
cury ‘in folution, and two meafured ounces of alcohol, yield 
go cubical inches only of gas; whereas, without the inter- 
vention of mercury, they yield 210 inches. Upon the whole, 
T truft it will be thought reafonable to conclude, that the 
‘Mercurial powder is compofed of the nitrous etherifed gas, 
and of oxalat of mercury with excefs of oxygen. 

aft, Becaufe the nitric acid converts the mercurial Gb widler 
‘entirely into nitrous gas, carbonic acid gas, acetous acid, and 
nitrat of mercury. 

-. adly, Becaufe the dilute fulphuric acid fofolee it into an 
‘aninflammable oxalat of mercury, and feparates from it a 
gas tefembling that into which the fame acid refolves the 
nitrous etherifed gas. « 

gdly, Becaufe an uninflammable oxalat is likewife left, 
after the muriatic acid has converted a part of it into fub- 
limate. : 

4thly, Becaufe it cannot be formed by boiling nitrat of 
‘mercury in dulcified fpirit of nitre, although a yery inflam- 

Spade oxalat is by this means produced. 

5thly, Becaufe the difference of the produét of gas, from 
bs fame meafures of alcohol and nitrous acid, with and 
Without mercury in folution, is not trifling: and, 

Sto g 6thly, 
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éthly, Becaufe nitrogen gas was generated during its com 
buftion in the glafs globe. 

Should my conclufions. be thought warranted by the rea~ 
fons I have adduced, the theory of the combuftion of the 
mercurial powder will be obvious to every chemift. The 
hydrogen of the oxalic acid, and of the etherifed gas, is firft 
united to fhe oxygen of the oxalat, forming water *; the car- 
bon is faturated with oxygen, forming carbonic acid gas; 
and a part, if not the whole, of the nitrogen of the etherifed 
gas is feparated in the ftate of nitrogen gas; both which 
laft gales, it may be recollected, were after the explofion 
prefent in the glafs globe. The mercury is revived, and, [ 
prefume, thrown into vapour; as may well be imagined, 
from the immenfe quantity of caloric extricated, by adding 
concentrate fulphuric acid to the mercurial powder. 

I will not venture to ftate, with accuracy, in what pro- 
portions its conftituent principles are combined. The affi- 
nities I have brought into play are complicated, and the 
conftitution of the fubftances I have to deal with not fully 
known. But, to make round numbers, I will refume the 
ftatement, that 100 grains of the mercurial powder loft 16 
‘grains of its original weight by treatment with dilute ful- 
phuric acid: 84 grains of mercurial oxalat, mixed with a 
few minute globules of quickfilver, remained undiffolved in 
the acid. The fulphuric liquor was faturated with carbonat, 
of potath, and*yielded 3,4 grains of carbonat of mercury. 
If 1,4 grain fhould be thought a proper allowance for the 
weight of carbonic acid in the 3,4 grains, I will make that 
deduction, and add the remaining two grains to the 84 grains 
ef mercurial oxalat and quickfilver; I thall then have, 


of oxalat and mercury - - - 86 grains 
and a deficit, to be afcribed to the nitrous 
etherifed gas and excels of oxygen - 14 
100 


It may perhaps be proper to proceed ftill further, and recur 
to the 48,5 grains, feparated by nitrat of lime from the 84 
* Drops of water were obferved on the internal furface of the globe 


the day after feveral explofions had been produced in its centre. * 
Bi ” grains 
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brains of mercurial oxalat and globules of quickfilver, in the 
11th fection. Thefe 48,5 grains were proved to be chiefly 
oxalat of lime; but they likewife contained a minute infe- 
‘parable quantity of mercury, almoft in the ftate of quick- 
filver, formerly part of the 84 grains from which they were 
feparated. Had the 48,5 grains been pure calcareous oxalat, 
the quantity of pure oxalic acid in them would, according to 
Bergmann *, be 23,28 grains. Hence, by omitting the two 
grains of mercury in the 3,4 grains of carbonat, 100 grains 
of the mercurial powder might have been faid to contain, of 
pure oxalic acid 23,28 grains; of mercury 62,72 grains; and 
of nitrous etherifed gas and excefs of oxygen 14 grains. But, 
as the 48,5 grains were not pure oxalat, inafmuch as they 
contained the mercury they received from the 84 grains, 
from which they were generated by the nitrat of lime, fome 
allowance muft be made for the mercury fucceffively inter- 
mixed with the 84 grains and the 48, 5 grains, , 

In order to make correfponding numbers, and allow for 
anavoidable errors, I fhall eftimate the quantity of that mer- 
cuty to have amounted to two grains, which I mutt of courfé 
deduét fromy the 23,28 grains of oxalic acid. I fhall then 
have the following ftatement : 

That roo grains of the fulminating mercury ought to 
contain, 
of pure oxalic acid - = is = * 29528 etains, 
of mercury formerly united to the oxalic acid 60,72 
of mercury diffolved in the fulphuric liquor 2 
~ and of mercury left in the fulphuric liquor 
after the feparation of the gafes Sm 


total of mercury A G49 
of nitrous ctherifed gas and excefs of oxygen 14, 


Ioo. 


Since 100 grains of the powder feem to contain 64,72 
grains of mercury, it will be immediately inquired, what be- 
tomes of roo grains of quickfilver, when treated as directed, 

* Bergmann, de Acido Sacchari. Opvfcula. Tom, I. § 6. p. 243. 
Lcipz's, 1788, 
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in the defcription of the procefs for preparing the falminatiog 
mercury. 

Tt has bech ftated (in fection g,) that too grains of quick~ 
filver produce, under different circumftances, from 120 to 
132 grains of mercurial powder; and if 100 grains of this 
powder contain 64,72 grains, 120 grains, or 132 grains 
muit, by parity of reafoning, contain 78,06 grains, or 85,47 
grains; therefore, 13,34 grains, or 20,75 grains, more of the 
£00 grains are immediately accounted for; becaufe 64,72 
grains + 13,34 grains = 78,06, and 64,72 grains + 20,75 
grains = 85,47 grains, The remaining deficiency of 21,94 
grains, or 14,53 grains, which, with the 78,06 grains, or 
85,47 grains, would complete the original 100, of quick 
filver, remains partly in the liquor from which the powder 
is feparated, and is partly volatilifed in the white denfe 
fumes, which in the beginning of this paper I compared to , 
the diguor fumans of Libavius. The mercury cannot, in 
either inftance, be obtained in a form immediately indica- 
tive of its quantity ; and a feries of experiments to afcertain. 
the quantities in which many different fubftances can com- 
bine with mercury, is not my prefent object. After obfery- 
ing, that the mercury left in the refiduary liquor can be pre- 
Gipitated in a very fubtle dark powder, by carbonat of pot- 
afh, I fhall content inyfelf with examining the nature of the 
white fumes. . 

Skcrion XV. 

It is clear that thefe white fumes contain mercury: they 
may be wholly condenfed in a range of Woulfe’s apparatus, 
charged with a folution of muriat of ammoniac. When the 
operation is over, a white powder is feen floating with ether 
on the faline liquor, which, if the bottles are agitated, is 
entirely diffolved. After the mixture has been boiled, or for 
fome time expofed to the atmofphere, it yields to cauftic 
ammonia a precipitate, in all refpeéts fimilar to that which 
is feparated by cauftic ammoniac ftom corrofive fublimate. 

I would infer from thefe facts, that the white denfé fumes 
confift of mercury, or perhaps oxyd of mercury, united to 
the nitrous etherifed gas; and that, when the muriat of am- 
moniac containing them 1 is expofed to the atmofphere, or is 
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boiled, the gas feparates from the mercury; and the excefa 
of nitrous acid, which always comes over with nitrous ether, 
‘decompofes the ammoniacal muriat, and forms corrofive 
mercurial muriat or fublimate. ‘This theory is corroborated 
by comparing the quantity of gas eftimated to be contained 
in the fulminating mercury, with the quantities of gas yielded 
from alcohol and nitrous acid, with and without mercury in 
folution; not to mention that more ether, as wel] as more 
gas, is produced without the intervention of mercury; and 
that, according to the Dutch chemifts, the product of ether 
is always in the inverfe ratio to the produét of nitrous ether- 
ifed gas. Should a further proof be thought neceffary, of 
the exiftence of thé nitrous etherifed gas in the fulminating 
mercury, as well as in the white denfe fumes, it may be 
added, that if a mixture of alcohol and nitrous acid holding 
mercury in folution be fo dilute, and expofed to a tempe- 
rature fo low, that neither ether nor nitrous etherifed gas are 
produced, the fulminating mercury, or the white fumes, will 
never be generated; for, under fuch circumftances, the mer- 
cury is precipitated chiefly in the ftate of an inflammable ox- 
alat. Further, when we confider the different fubftances 
formed by an union of nitrous acid and alcohol, we are fo 
far acquainted with all, except the ether and the nitrous 
etherifed gas, as to create a pref{umption, that no others are 
capable of volatilifing mercury, at the very low temperature 
in which the white fumes exift, fince during fome minutes 
they are permanent over water of 45° Fahrenheit. 
[ To be concluded:in rhe next Number, ] 


Tif. Ox the Origin and Progre/s of the Manufa&ure of Pig- 
Tron with Pit-Coal; and Comparifon of the Falue and 
Effects of Pit-Coal, IVood, and Peat-Char. By Mr. 
Davip Musuer. 


ieeren the former communications, relative chiefly to. 
the manufacturing-of pig-iron with pit-coal, it maynot be 
amifs to make a few general obfervations as to the origin of 
the procefs, the different modes of .conduéting it, and, by 
drawing a comparifon between the refults obtained at various 

F 2 periods, 
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periods, to prove the flow but fteady progrefs of improvement, 
A comparifon betwixt the effects produced by the ufe of' 
charred wood and pit-coal in the blaft-furnace will alfo 
afford fubject for a few reflections. 

It would appear that, towards the clofe of queen Eliza- 
beth’s reign, blaft-furriaces had been conftruéted of fize fuf- 
ficient to produce, with ores and the charcoal of wood, from 
2 to 3 tons per day, or from 15 to 21 tons of pig-iron per 
week. Such great produces in iron at this early period were, 
however, confined to fituations where there was abundance _ 
of water, and where water-wheels and leathern bellows of | 
confiderable magnitude were ufed. . The more common 
modes of operation were confined to furnaces of an inferior, 
fize, where air was fupplied by means of bellows excited by 
cattle or the labour of men. 

As the manufacture of cannon, mortars, &c. was at this 
period confiderable, and as pit-coal had not yet been applied 
to any branch of the manufacturing of iron, it 1s probable 
that thefe articles would be caft from the large blaft-furnaces 
at once; the flame of wood not being well calculated for 
heating the large reverberating furnace where fuch heavy. 
pieces of ordnance are now caft, and where feveral tons will 
be melted in one furnace by the flame of pit-coal; the non-: 
application of pit-coal, either to the fmelting of ores or melt-: 
ing of iron, would greatly retard the improvement of the 
fmaller branches of the catting department. The difficulty 
with which moft Englith charcoal pig-iron melts, and. its» 


-almoft immediate tendency to be converted into malleable 


iron in an air-furnace, would, in every attempt to improve- 
ment, prefent.an infurmeuntable obftacle. 

This would appear, amongft others of inferior note, to be 
the chief reafon why the improvements of cafting of every 
denomination have only kept pace with the original inven- 
tion and improvement of caft iron with pit-coal char. 

From the time of the invention by Dudley till about 60 
years ago, a period of 120 years, the manufacture feems to 
have fallen afleep: and it is only during the laft 40 years 
that we can note a rapid improvement in the fabrication of 
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every poifible fhape, to the purpofes of manufacture and the 
neceffaries of life, wherein tafte, beauty, and durability are 
frequently united, belongs entirely to the prefent improved 


Atate of the fabrication of pig-iron with the char of pit-coal, 


In the early period above alluded to, by much the greateft 
proportion of pig-iron was converted into bar-iren by: means 
of the refinery fire, and, in many of the fmall works, the 
pig-iron was natured, or malleabilifed, before it was drawn 
from-the furnace. The iron-mafters in general confidered 
their own period as that of the higheft pitch of advancement 
in the iron bufinefs. The erection of the great blatt, capa- 
ble, by powerful exertions, to make 21 tons weekly; the par- 
tial fub{titution of the refinery fire for the purpofe of making 
malleable iron; and the abandonment of the hand and [foot 
blatt-bloweries where the other erections could be procured, 
were evounds fufficient. for the manufacturer to_look with 


gomplacence upon the revolutions which had meigercnage ae 


crept in, and kept pace with his practice. . 

The advantages which individuals derived from the manu- 
fa&ture of iron had induced many to engage in it. The bu- 
finefs in point of extent feemed only limited to the fupply of 
wood. New ereétions, for want of a proper fupply of mate- 
rials, became impracticable: thofe already engaged were 
more anxious to preferve their fupply, however much cireum-= 
feribed, than to liften to innovation, which, by fubliituting 
pit-coal for the charcoal of wood, would give to the new 
eftablithing manufagturer a great Ne im the market. 
It was alfo highly probable that many of the 1 iron-works then 
eftablifhed were at a confiderable diftance from pit-coal, the 
univerfal introduction ef which would have pied Gat to 
their interefts. Under fuch unfavourable circumftances the 
difcovery, or rather the practicability, of making pig-iron: 
with pit-coal, we find announced by Simon Biiniecant £ {. 
in the year 1612, who, upon application, was favoured with 
a patent from king James for the exclufive manufacture of 
iron with pit-coal in all its branches for thirty-one years. In 
return, the faid Simon Sturtevant bound himfelf to aie 
his difcoveries, which afterwards a appeared in quarto under 
the title of his Metallica, : 

t 
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It isuncertain from what reafons, but Mr. Sturtevant failed 
in the execution of bis difcoveries upon a large feale, and 
was obliged next year to render up his letters of monopoly. 

The fecond adventurer in this line we find to have been 
, John Ravenfon, Efq. who, like Sturtevant, was fuccefsful in 
obtaining a patent for the new manufacture, but, like hima 
alfo, was inadequate to the completion of it upon an extenfive 
fcale. Ravenfon was alfo enjoined to publith his difcoveries 
under the titie of his Metallica, printed for Thomas Thorp 
anno 1613. Several other adventurers ftepped forth, all of. 
whom had the mortification of refigning their patents with- 
out having contributed to the fuccels of the arduous under 
taking, 

In 1619 Dudley obtained his patent, and declared, that 
although he made only at the rate of three tons of pig-iron 
wek’y, he made it with profit. The difcovery was per- 
fe&ted at his father’s works at Penfent in Woreefterfhire. 
This gentleman’s fuccefs m the various manufactures, of 
iron with pit-coal had united not only all the proprictors of 
the charcoal iron trade, but many new adventurers, who 
withed to fhare in the emoluments of the new difcovery. 
Their intereft was fo powerful as to limit Dudley’s patent 
from 31 to14 years. During the moft of this period he 
continued to manufa@ure pig and bar-iron, and various 
caftings, all of which he fold much lower than the charcoak 
manufa@urers. In the article of caftings alone he mutt have 
had greatly the ftart of the charcoal foundries, as the quality 
of carbonated coke pig-iron is far fuperior to that of the 
charcoal iron of this country for the general purpofes of 
cafting. : 

The fuperior genius of Dudley was not always an object 
of paffive indifference in the narrow eftimation of the long 
efablithed manufacturers. The envy occafioned by his un- 
eonmon .fucceds produced at laft a fpirit of combination, 
sehich terminated in a hoftile attack upon his devoted works. 

tis improved bellows, furnace, forge, &c. all fell a prey to 
« lawlefs banditti, betwixt whom and its furious leaders no 
hades of diftinction were vifible, but thofe of avarice, igno~ 
rance, and the moft contemptible prejudice, 


Ta 
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To evade the mode of operation difcovered by Dudiey, or 
to introduce the making of pig-iron with pit-coal to greater 
advantage, a new plan was adepted by Captain Buck, Major 
Wildman, and others, in the foreft of Dean, where they 
erected large air-furnaces, into which they introduced large 
clay pots, refembling thofe ufed at glafs-houfes, filled with 
' various proportions of the neceflary mixture of ores and char- 
coal. The furnaces were heated by the flame of pit-coal, 
and it was expected that, by tapping the pots below, the fe- 
parated materials would flow out. This rude procefs was 
found entirely impracticable ; the heat was inadequate to 
perfect {eparation, the pots cracked, and in a fhort time the 
procefs was abandoned altogether. 

The misfortunes which facceflively betel the unfortunate 
Dudley, arifing from rivalfhip in the iron bufinefs and his 
attachment to the royal caufe during the civil wars, prevented 
his improvements from being clofely followed up. The re- 
fufal of a new patent after the reftoration prevented him 
from again entering into the bufinefs with his ufual enter- 
prife. From that period till about the year 1740, nothing 
of importance was done in the manufacture of coke pig-iron. 
The application of the fteam-engine for raifing and compreff= 
ing air, no longer cunfined the manufacturer to local fitua- 
tions. Larger furnaces, with a proportionate quantity of blait, 
were introduced. Among the firft effects, from 8 to to tons 
of pig-iron were produced weekly. Ever fince, the weekly 
quantity has in general been increafing. The produce being 
_-confiderably dependent upon the quantity of air ufed for re- 
duétion, it is now fo well uncerftood, that at fome works the 
blowing-machine is calculated to produce frequently 40 tons 
of melting pig-iron per week at each furnace. At fome iron- 
works in Wales, where oxygenated crude iron is manufac- 
tured purpofely for converting into bar-iron, there are feveral 
inftances of a furnace producing 70, 71, and 72 tous of metal 
weekly. This aftonifhing quantity forms a moft firiking con- 
traft with the early exertions of Dudley, who anal three 
tons a profitable produce, ‘and whofe ereatelt exertions never 
exceeded 7 tons of pig-iron weckly. 

After this fight fetch of the progrefs.of manufacturing 
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pig-iron with pit-coal, it may be gratifying to make a few 
obfervations upon the procefs conducted with the charcoal of 
wood, The fuperior purity of the carbonaccous matter in 
‘wood, and its greater degree of inflammability, render this 
operation more fimple than that performed with pit-coal. 
The former properly admitted of a fmall furnace being ufed; 
the latter required a much lefs degree of blaft to purify the 
ore, and give out fatisfactory refults both in the quantity and 
quality of the metal. Few charcoal furnaces exceeded the 
height of 20 feet, and many of them were from 12 to 15. 
A very fmail column of -blaft was neceffary to excite igni- 
tion, and preduce the reduction of the materials. Lancas« 
fhire and Cumberland ores were chiefly im ufe; their fuperior 
richnefs in iron rendering them foon metallifed when im con- 
taét with ignited charcoal of wood: 12 to 24 hours were 
fullicient fas this purpofe, according to the fize of the fur- 
hace and the quality of the pig-iron withed. Not fo m the 
manufacture of coke pig-iron at prefent: the inferior 
quantity of iron which is contained in ivon-ftones, the ints 
-purity of the carbonaceous matter in pit-coal, eftablifhes a 
much lefs degree of affinity betwixt the metal ‘ate the prin- 
ciple of its reduction. The oxygen of the iron-ftone is 
longer in being removed: this requires an additional period 
of EO tacks Yo procure this, the furnace muft be heightened 
to 35 or go feet, and the deta oth of the materials protracted 
to ere days. 

Tt will be proper to exhibit the contparative effects pros 
éuced by the char of pit-coal and that of wood. he fol- 
lowing particulars will ferve as data to make a calctlation of 

’ the relative cffects of the two different fuels with a charcoal 
furnace of 26 or 27 feet high, 9 feet wide at the bofhes, 
and blown by two 1 inch pipes placed along fide of eacly 
other at the tuyere of the furnace. To make forge- -pigs with 
this furnace, the following proportions have by experience 


been found requifite for each charge : ‘. 

2 facks of Uharcoal of 112 1b. each Lie 2. 224 1b. 
7 mealures of well dried Lancathire ore, each rr2lb. * 784 
Raw iron-ftone - ait - = 56 | 
Limefione. - é ® r * Ids 0 


In 
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Tn 24 hours 18 of the above charges would have been 
confumed, and nearly 3 tons of forge-pigs produced. 

The total quantity of char ufed for 

the quantity would be ~ 2X18= 36cwt: 

The total quantity of iron ore - 7 X18 = 126 

——— of iron-ftone a 
—_—_ of limefione - 1x 18= 2! 
We find therefore that 12 cwt. or 1 344 1b. of the charcoal 
ef wood, produces of forge pig-iron 2240lb. or 1 ton; 
and that 126 cwt. of Lancafhire ore + 9 cwt. of iron-ftone, 
yielded of metal 60 cwt. . This quantity, by an eafy mode 
of calculation, will be found to be at the rate of 44°4 per 
cwt. 

When carbonated crude iron was pee the charge 

was, 200 cwt. of wood char, 5 cwt. of ore, + cwt. of iron- 
ftone, 14 lb. of limeftone. 
The weekly quantity was always dini inithed in proportion 
to the reduction of the quantity of ore ufed. In 24 hours the 
quantity of the pig-iron produced, averaged 48 cwt. of carbon- 
ated crude iron. As this is the quality of metal which ferves 
as the bafis of the calculation in Number XX. of the Philo- 
fophical Magazine, it will be the moft proper ftandard to 
compare the widely different effeéts produced by wood and 
pit-coal. In that Number a table is given of the quantities 
of crude iron each variety of cokes produce, and which, for 
the fake of immediate comparifon, I fhall here again infert. 

1 ton, or 2240|b. clod-coal cokes produces 


of carbonated iron = - 1040 |b. 
1 ton, or 2240]b. fplint-coal cokes - 840 
-— 2240 mixed coals - - 402 


I ton, or 2240]b. of charcoal of wood, ac- 

cording to the proportions furnithed above, 

will produce of carbonated iron . 2986 
1 ton, or 2240lb. of the fame, will produce 

of oxygenated crude iron for forge-pigs 3718; and 
i ton of carbonated pig-iron will require 

of the cokes of clod-coal . - 4824.6 lb. 


a {plint-coal - 5973-3 
mixed - 9347-5 
wood charcoal - 1680 


Vor. VII. G From 
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From this comparative view it is found that charcoal’ of 
wood produces triple effects, or carbonates three times the 
quantity of crude iron that the clod-coal cokes do; 3 times 
as much as the fplint; and 4! times as much as a mixture 
of free and {plint. 

The next confideration is the price of the two fuels. Char- 
coal of wood, about forty years ago, fold at 2s. 6d. per fack 
of I cwt. or 50s. per ton. 1 ton of good fplint-coal cokes 
will be prepared on many of the prefent iron-work banks, 
labour included, at 11s. and at fome places fo low as 10s. 
At prefent the price of charcoal is upwards of 4/. per ton. 
So that at this period, although the effects of wood are 34 
times thofe of {plint-coal cokes, yet the price of one ton of 
charcoal wood will purchafe eight tons of cokes; the quan- 
tity of the former limited to, and produced from, land which 
might be better applied to the purpofes of agriculture; the 
latter found in immenfe fields, and in traéts of country which 
are always augmented in value by the development of their 
mineral treafure. 

A charcoal blaft-furnace which {melts the whole year 
round, and occafionally makes, forge-pigs and carbonated 
iron to the amount of coo tons annually, will confume 
14,000 facks of charcoal; which may be eftimated at 1 cwt. 
per fack, or 700 tons, or 1,568,000lb. This divided by 
18.75 lb. the pounds in a cubic foot, gives for the quantity 
of timber in cubical feet, 83.626. This is going upon a 
former calculation, and is fuppofing the wood to fhrink but 
little during the procefs of charring. In the prefent ftate of 
the woods which are attached to iron-works, one acre will 
not yield more than 1200 cubical feet of timber: To enfure 


the annual fupply, = = 69.69 acres of land would re- 


quire every year to be cleared, or nearly 14c0 acres would 
be requifite to form, with proper care, an unfailing fource of 
fupply ; and at the rate of 4/. per ton, the fuel would coft 
2,8001. . 

Let this be compared with a blaft-furnace manufacturing 
the fame quantity and quality of coke pig-iron. The ave- 
rage quantity for each ton will be nearly fix tons of fplint,’ 
er, as they lofe 50 per cent, in charring, 3 tons of cokes 

9 % 1000 


+ 


Manufaéture of Pig-Iron with Pit-Coal. 43 


% 1000 tons of pigs = 3000 tons of cokes, which at the 
highett price ftated, 11s. per ton, amounts to 1,650/. or lefs 
than the charcoal, 1,150/. 6000 ions of fplint-coals will be 
eafily procured from ove acre of meafurement where the feam 
meafures 4} to 5 feet thick, An obfervation ftrikes us forci- 
bly here, that, great as the confumption of wood is, a fufhi- 
cient extent of country can from time to time replace any 
given quantity. No faéts, however, which have hitherto 
come under our obfetvation, warrant us to fuppofe the re- 
formation of pit-coal, 

I cannot clofe this paper without bringing forward to notice 
a fubftance which has hitherto remained in a comparatively 
ufelefs ftate to fociety. We have feen how many extenfive 
forefts of excellent land have been cleared of their natural 
timber; how many thoufand acres reftored to agricultural 
purpofes, to fupply the wants of the increafing population of 
our country by the immediate neceffities of the iron-works ; 
while at the fame time individuals received ample recompenfe 

‘for their necefflary labour. May we not again look forward 
and truft, that the rapid ftrides which fcience in our times is 
making towards the perfection of manufactures, will devife a 
method which will enable the manufacturer of iron to ufe 
peat and turf in his manipulations, either alone or as a mix- 
ture? Many fchemes have been tried to introduce thefe cheap 
fuels to advantage. Mixtures of charcoal and well dried peats 
{melt and carbonate a confiderable portion of metal. The 
weekly produce, however, feldom exceeded eight or ten tons ; 
the extreme inflammability of the peat rendered it imprac- 
ticable to ufe a blaft fufficiently compreffed to produce a 
quantity without rifking the furnace. When peats were ufed 
alone, the produce diminifhed fo much as not to defray the 
Jabour. But the quality of the metal was always fuperior, 
and nothing was wanting but a preparation of the fuel in 
fuch a manner as to ftand a heavier difcharge of air. 

Peats have alfo been ufed for the refining of caft into bar- 
iron with various degrees of fuccefs, none of them fufficiently 
important in their advantages to conftitute a permanent fub- 
flitute for pit coal or the charcoal of wood. The qualities 
of peat-ground, or rather of the mofs from which peats are 

G2 cut, 
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cut, are as various as thofe of pit-coal. That which feems 
to have undergone the moft complete decompofition, to have 
become denfe and compaétly united in all its parts, forms 
the hardeft and moft durable peat. The blacker the colour, 
the more carbonaceous is the fuel, and the firmer is the char 
it produces. In mofs-grounds where the decompofition is 
not complete, the peat abounds more with earths and bog- 
iron ore. The remains of the vegetables are more entire, and 
its tendency to confolidation in burning is lefs. I have ex- 
pofed fuch peat as this to a long drying heat, and found 
100 parts of it, when thus dried, to be compofed of, 

Water, hydrogen, and falphur - - 72.8 


Carbon - - - - 15.L> 
Oxyd of iron, with a flight mixture of alkaline 
falts - - ~ 7 Toa 
Joo parts, 


The fuperior quality of peat or turf hardens by long 
keeping, and becomes lefs ftagile than common pit-coal, 
and poffeffes alfo confiderable weight. The following may 
be confidered as an analyfis of what is commonly found in 
Lanarkfhire : 

Water, hydrogen, and et = e 72.6 


Carbon - - - 25% 
Brownith magnetic ath, very light, and con- 
fiderably alkaline - 2 - 2.2, 
100 parts. 


The above quality of peats forms, by careful ignition, a 
char as firm as fome varieties of wood: and it is further 
thought poffible, that the mode of charring may be fo varied 
as, by caufing a part of the carbon to diffolve in the hydro- 
gen, to form a bituminous cement for the whole, and render 
the char equal in compactnefs to that of wood, 

The expenfe of cafling peats is the next object which 
ought here to be confidered. A man will with eafe caft 
4000 of an ordinary fize per day. For this quantity are 
required two carriers, commonly women, and one dyker *, 


* A perfon employed to pile up the peats to dry. 
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The peat, when thoroughly dried, will weigh 3 pounds; the 
produét, therefore, will be 3 X 4000 = 12,000lb. upwards 
of 5 tons. The total expenfe of this quantity for this fhare 
of labour would be, 


The man’s wages - = leas 62. 
Two women ditto, 1s. each 2s. Od. 
Girl for dyking - - os. 6d. 

Or equal to 1s. per ton. 5s. Od. 


Suppofe that with additional labour, and the trouble of 
drying, a fum equal to the firft was incurred, -{till we find 
that peats may be furnifhed in great plenty at 2s. per ton. 
By the former analyfis it appears that 4 tons would do more 
than make one ton of peat char, containing a portion of ve- 
getable carbon fuperior even to that contained in oak. This 
quantity of char would only coft at moft 8s. per ton, befides 
the labour of charring, which, by proper ere¢tion and exe- 
cution, would not coft more than 2s. 6d. making in all 
10s. 6d. The charcoal wood in this country at prefent 
fells at the enormous price of 4/. 6s. 8d. per ton, and 
is fcarce in point of quantity. Should it ever happen that 
peat mofs fhall become a fubftitute for pit-coal, or obtain a 
preference from local advantages and cheapnefs by the ma- 
nufacturers of iron, we fhall then fee a happy commence- 
ment to the moft rational and moft likely way of regene-~ 
rating immenfe heaths of country, and of rendering up large 
traéts of furface, which for ages have remained ufelefs to the 
wants of man; this way conquering one of the moft perni- 
cious evils which the progrefs of agriculture ever encoun- 
tered. | 

It will, however, moft likely be found, that a procedure 
upon ancient modes of manufacture already eftablifhed, will 
be productive of. no greater fuccefs than has hitherto been 
experienced. It is the bufinefs of the manufacturer to apply 
his knowledge of the principle of his procefs to the exigency 
of the ftruéture and component parts of one or all of his 
materials. The general introduction of peat or turf for the » 
manufacture of iron in preferable fituations in our age, 
aught not to excite the fame degree of wonder that Dudley’s 

invention 
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invention with pit-coal did in the laft century. Thus, it is 
very poflible that the bare attempt will mect with as keen 
reprobation, dictated by the fame narrow, felfith, and unen- 
lightened fpirit which marked that period, and which has hi- 
therto clouded the genius of our manufaCiuring clafs. 


IV. Advantageous Method of separating the whole of the 
tartarous Acid from crude Tartar. By M. Low11rz; 
abridged by Dr. Van Mons, of Bruffels*. 


M R. LOWITZ fhowed, in the year 1786, that a tartarous 
acid might be obtained by charcoal duft from crude tartar, 
as pure as that obtained from white tartar; but as the tartrite 
of potath, which is feparated in this operation, is too ftrongly 
united to the colouring matter of the tartar to be able to get 
rid of it, the lofs of this falt, neceflarily occafioned by the 
procefs, deftroyed all the advantage derived from it. Means, 
indeed, had been found to decompofe entirely the acidulous 
tartrite of potafh by the means of quicklime; but this procefs 
is accompanied with great inconveniencies, which M. Goet- 
tling attempted to obviate by propofing to decompofe the 
tartrite by the acetite of the fame earth. 

This procefs, however, of Goettling cannot be employed 

but with white tartar, on account of the impoflibility of de- 
priving of its colour the acetite of potafh which refults from 
it. This induced M. Lowitz to endeavour to difcever an- 
other method of decompofition, 

This method confifts in mixing together 15 1b. of crude 
tartar with 4lb. of chalk, and adding gradually 200 Ib. of 
cold water. After the effervefcence has ceafed, the mixture 
mutt be heated; and at the moment when it boils, yon throw 
into it fometimes a little tartar, and fometimes a little chalk, 
until no more effervefcence is excited: you then filter the 
liquid, and precipitate it by means of a folution of the muriat 
of lime. You then decant the coloured liquid, and wafh the 
pnited precipitates until they have been deprived of all the 


* From the duuales de Chimie, No. 101. 
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feparable part of their colour, and until they become infipid. 
This tartrite of lime is then decompofed by eight pounds of 
fulphuric acid diluted with as much water; and the acid fe- 
parated, is again diluted with 50 or 60 pounds of that liquids 
It is neceflary that the acid fhould contain a flight excefs of 
fulphuric acid. The liquor is then feparated from the ful- 
phat of lime; and after it has been mixed with from four to 
fix pounds of charcoal duft, it is evaporated to the point of 
eryftallifation by being kept in a continual {tate of ebullition. 
When the liquor has cooled, you feparate from it a fmall 
remnant of the fulphat of lime which has been depofited, 
and you fubject it to infenfible evaporation to make it cryf- 
tallife. 

M. Lowitz mentions a mode of afcertaining the juft pro- 
portion of the free fulphuric acid which the liquor ought to 
contain in order to prevent a portion of the tartrite of lime 
from remaining diffolyed in the ftate of actdulous tartrite, 
which caufes the tartarous acid, inftead of cryftalhifing, to 
confolidate itfelf into a faline mafs, without form, and pa 
verulent. This method confifts in diluting in an ounce of 
water half a dram (gros) of the acid folution, and adding 
from 10 to 15 drops of the liquid acetite uf lead. On drop- 
ping nitric acid into this mixture, if the liquid immedi- 
ately becomes tranfparent, and remains fo for feveral hours, 
it is a proof that there is too little acid: if the liquid does 
not immediately become clear, there is too much: in the 
laft place, if, after having become clear, it again grows turbid 
at the end of a few minutes, the juft point has been attained. 
This trial ought to be made at the time when the liquor has 
reached the point of faturation to be expofed to cryftallife. 

This operation will furnith eight pounds of tartarous acid 
in very beautiful cryftals, and exceedingly white. To free it 
from ‘any of the fulphuric acid which may be adhering to it, 
nothing will be neceflary but to throw over it a little cold 
water. 

We would advife thofe who with to follow this procefs, to 
dilute the fulphuric acid with at leaft four times its weight of 
water, in order to prevent the de-hydrogenating action of 
that acid on the tartarous acid; not to dilute the acid wih 

the 
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the whole quantity of water which the author prefcribes, in 


order that the evaporation may be fhortened; not to con- 
tinue the ebullition when the liquor has seal a certain 
degree of concentration, with a view to prevent the de-hy+ 
drogenating effet of the heat; and, in the laft place, not to 
add an excefs of fulphuric acid till the whole of the fulphat 
of lime, which this acid in acidulating would render foluble, 
is feparated. 

M. Lowitz jufily obferves, that the falt which he employs 
to decompofe the tartrite of potath is found in all the labora- 
tories of druggifts as the remains of other operations, and 
that it is often thrown away as ufelefs. 

The author propofes to draw tartarous acid in the fame 


manner, from tartrite of lime, which is precipitated in great » 


abundance after the firft cryftallifations of the acidulous tar- 
trite of potafh and of foda, and which remains in the mother- 
water of that falt. 

M. Lowitz terminates this memoir with advifing to leave 
in the citric acid, as in the tartarous acid, a flight excefs of 
the fulphuric acid; which is the more neceffary in it, as the 
acidulous citrat of lime is much more foluble than the tar- 
trite of that earth. M. Lowitz affures us that this practice 
contributes much towards obtaining the citric acid in large 
and regular cryftals. 


V. On the Method of preparing Ether by the Muriatic Acid, 
or the Marine Ether of the Shops. By J.B. Van Mons*. 


Tue preparation of ether by the muriatic acid is a pro- 
cefs which could not be brought to perfection till after the 
difcovery of the oxygenated muriatic acid, and which re- 
quired to have light thrown upon it by the new chemical 
do&trine of the French. It is not aftonifhing, therefore, that 
the efforts of the old chemifts fhould have often mifcarried in. 
the preparation of this liquid. - 
Indeed, as the fuppofed radical of the fimple muriatic acid, 

and the unoxygenated combinations of that acid, do not part 


* Read in the Medical Society at Bruffels, 30 Nivofe, an. 8. 
with 
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with oxygen to any fubftance or union of known combuttible 
fub{tances; and, as etherification is an effeét which depends 
on the a¢tion of this principle on the ftate of the hydro-car- 
bonous combination of alcohol, the converfion of the alcoholic 
liquor into ether could be hoped for only through the inter- 
vention of this principle. Ludolph*, Baumé, and others, 
attempted to make marine ether by means of common mu- 
riatic acid; but without fuccefs, notwithftanding the con- 
eentrated and active ftate in which they have applied this 
acid: on alcohol ft. 

Some chemifts, however, without knowing that ftate of 
combination of oxygen with the muriatic acid which con- 
{titutes the oxygenated acid, (probably with a view to prefent 
to the alcohol a highly concentrated acid,) employed for 
making marine ether different oxygenated metallic muriats. 
Thus, Bafil Valentine, and after him Wenzel, tried with that 
view the oxygenated muriat of antimony ; Neumann, Bayen, 
de Bormes, the fame muriat of zinc; Pott, that of arfenic; 
Rouelle, Courtanvaux, Spielmann, Erxleben, and lately the 
celebrated Klaproth f, that of tin; and others the oxygenated 
muriat of mercury, the red muriat of iron, &c. and the refults 
have been attended with more or lefs fuccefs; but it was ne- 
ceffary, as already faid, that the real preparation of this ether 
fhould be preceded by the difcovery of the oxygenated mu- 
riatic acid. 

The different procefles, however, for the preparation of. 

* (Ludolph) Einleitung in di Chim. 1664. (Baumé) Differtation 
fur |’Ether, 1767. : 

+ Brugnatelli, no doubt, had heard mention made of the oxygenated 
acid, when he faid, that the muriatic acid with alcohol produced a perfect 
marine ether: ‘ off muriatico fomminifira coll’ alcoole, un perfetto ere 
di offi muriatico.” Elementi di Chimica, 1796, Vol, [1. p- 56. 

+ (Valentin) Tolden, Letztes Teftamenr, 1712, p: 218; (Wenzel) 
Lehre von der Verwandtfchaft, p. 148; (Neumann) Preleét. Chim. 
Leip. 17373; (Bayen) Mém. de l’Acad, des Sciences 1774, Vol. IV; 
(De Bormes) Mém. des Savans Etrangers, Vol, VI. p. 612; (Pott) Obf. 
Chim. de Acid. Sal. Vinof 1739, p, 1173 (Rouelle) Journal des Savans 
37593 (Courtanvaux) Mém. des Savans Etrangers, Vol. VI; (Spiel- 
mann) Inftitur. Chim. 1763; (Erxleben) Anfangfer. der Chem. 1773» 
p- 272; (Klaproth) Von Crell’s Chem. Annal. 1796, Vol. I. P: 29. 
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5° Preparation of Ether by the Muriatic Acid. 
marine ether by this acid are ftill imperfeét, and, for the 
‘moft part, betray inexperience and fervile imitation, Scheele 
did not fail to apply foon the wonderful properties which he ~ 
had difcovered in this acid (a difeovery by which he has 
been immortalifed) to the preparation of the liquid in quef- 
tion*. Befides other proceffes, he diftilled muriatic acid 
from off the oxyd of manganefe; received the oxygenated 
acid in a veffel containing alcohol; and reétified the liquid, 
thus impregnated and stherifen, by a gentle heat. But thefe 
operations only furnifhed hints ue conduéting chemifts to a 
better procefs; for Hahnemann +t, Weftrumb f, and Scheele 
himfelf agree, that by means of the oxygenated acid they 
obtained rather a vinous oil than real ether. 

Pelletier §, and before him Weftrumb, as well as other 

German chemitts, adopted the procefs in which Scheele pre- 
fcribed the diftillation of alcohol fram a mixture of the mu- 
riat of foda, fulphuric acid, and the oxyd of manganefe : but 
this manipulation, in the ftate of imperfeétion in which it 
has hitherto been performed, either gave a little ether by the 
action of the fulphuric acid, or furnifhed only the produce of 
the other proceffes employed by the Swedith chemift. I fhall 
enter into fome details refpeéting the phengmens which take 
place in thefe operations. 

It is impoffible that this liquid, by the aétion of the oxy- 
genated muriatic acid on the alcohol, fhould not experience, 
in a degree proportioned to its principles, that change from 
which ether refults. This, indeed, is what has been obferved 
py thofe who put in practice the methods of Scheele and 
Weftrumb. T hey firft faw the liquid float on the furface of 
the water; but when they withed to fubmit it to rectification, 
or when they did not feparate it foon enough from the water 
impregnated with the oxygenated acid, they found their ether. 
converted into oil, firft liquid and floating on the water, when 
they feparated it from the alcohol in which it was diflolved ; 
but afterwards becoming thick, and falling to the bottom of 

* Koning, Vetenfkaps- Academiens nya Handlingar, 1782, Vol. III. 
p> 35° + Phyf. Chem. Abhand, Vol. I- p, 35. 

+ Laborant, in Groffen, Vol. I. p. 236, 


§ Mem, de Chimie, Vol. I. p. 39. ; 
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the fame liquid. This olefication of ether is a natural effe@ 
of the oxygenating aétion of the acid, when care has not been 
taken to ftop this operation immediately after the ether is 
formed. A like aétion is exercifed by the air of the atmo- 
fphere on natural oils. 

. The oxygenated muriatic acid, which paffes at the fame 
time as the ether, continues to aét on that liquid, and makes 
it undergo a modification of compofition that brings it to the 
{tate of oil, to which it had before nearly approached. ‘This 
effect, as I have faid, takes place when the ether is left for 
fome time mixed with the acid it has carried along with it, 
or when it is reétified without feparating it from that acid, 
It may readily be conjectured, that the continuation of the 
fame labour ought to make the liquid oil pafs to the ftate of 
thick oil, and that it would bring the latter to the ftate of 
greafe, and, confequently, to that of wax. The fame thing 
takes place with the olefying gas of the Dutch chemifts, 
which from ethereous gas transforms itfelf, by the re-a€tion 
of the oxygenated muriatic acid gas on the ftate of the com- 
- bination of its principles, into an oil, firft liquid and float- 
ing on the water, but which afterwards becomes infpiffated 
to olefication when you add only a few bubbles of the latter 
gas in.excefs. When this excefs of oxygenated gas was con- 
fiderable, I have often feen the ethereous oil converted into a 
real white greafe, opake, and of the confiftence of half melted 
tallow. I informed the public, more than ten years ago, 
that the oxygenated muriatic acid gas, kept over oil of colfat 
(colefeed), converted it into a waxy matter, taking from 
it its {mell and colour, and rendering it perfectly white. 
All thefe effe&ts depend on withdrawing a portion of the 
hydrogen ; fo that ether is oil, plus a certain portion of | 
hydrogen ; oil is greafe, plus that proportion, &c, Ether 
made by the fulphuric acid undergoes, but more flowly, the 
fame transformation into oil, in the like manner ‘as that 
made, by the nitric acid, which experiences this change al- 
moft as fpeedily as muriatic ether does. Nothing is fo eafy 
to be conceived as the de-hydrogenation, at all temperatures, . 
effeCted by condenfed oxygen. itches “ie 
. Thofe who have obferved this ready olefication of marine 
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ether muft have given a preference, the motives of which 
are not difficult to be difcovered, to a certain procefs which 
prefcribes that the alcohol fhould be mixed with the fulphuric 
acid before this acid is poured over the two other ingredients, 
muriat of foda and oxyd of manganefe. There is formed by 
the aid of the heat which is excited in this mixture, as 
Fourcroy and Vauquelin obferved, a quantity of ether by the 
fulphuric acid, which firft paffes in the diftillation, and which 
fuffers itfelf to be feparated with more certainty, being lefs 
liable to be attacked by the oxydating principle than marine 
ether. This fulphuric ether muft have often been confidered 
by inexperienced judges as real muriatic ether; from which, 
however, it differs by a fmell and tafte peculiar to itfelf. 

In this ftate of the fcience refpecting the preparation of 
marine ether, I have thought it my duty to communicate to 
the Society a procefs which removes every difficulty in this 
preparation. 

Place in a fand-bath, gently heated, the retort of Woulfe’s 
apparatus as improved by Lavoifier, and compofed only of a 
balloon and two bottles: introduce into it 1.00 of any weight 
of the muriat of foda, perfectly dry ; and in the receiver and 
the two bottles diftribute the fame weight of good alcohol. 
After having exaétly Juted the joinings, and furnifhed the 
Jaft bottle with a tube of fafety, pour upon the falt in the 
retort 0°50 of concentrated fulphuric acid, and leave the ope- 
ration to proceed cold for five or fix hours. Then make a 
moderate fire, which muft be augmented by degrees, to bring 
the bottom of the capfule of the bath to a flight degree of red 
heat. The muriatic acid in the natural ftate is gafeous: in 
that ftate it paffes over and diffolves in the alcohol. It is of 
benefit in this operation to plunge the tubes of communica- 
tion to 2 certain depth in the alcohol, that the gas may ex- 
perience a condenfation, which greatly contributes to its ab- 
forption. This difpofition of the tubes, when the difengage- 
ment is rapid, makes the alcohol fometimes pafs from the 


one bottle into the other; in which cafe the pofition of the’ 
bottles muft be changed in fuch a manner as to make that 


which contains the greater quantity of liquid to communi- 
tate with the receiver. It may readily be conceived that this 
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paffage of the alcohol from one bottle to another, and even 
its elevation to fome centimetres above its level, is neceflarily 
the effect of a confiderable degree of compretlion experienced 
by the gas, and which re-acts, or is tranfmitted by the latter 
to the liquid; for, even by applying to the explanation of the 
phenomena of a liquid in motion the general principle of 
mechanics, that the maffes and velocities are inverfely pro- 
portional, it is neverthelefs true, that at reft the force which 
raifes and maintains a liquid above its level, cannot be infe- 
rior to the weight of a mafs of that liquid having for height 
‘its eleyation in the tube, and for bafe the internal dia- 
meter of the bottle; or, to make ufe of common language, 
having for bulk its elevation multiplied by its diameter: but 
a compreffing force, to be exercifed by the gas, ought to be 
experienced by it; and this compreffion, by concentrating its 
parts, difpofes it to diffolve in the alcohol. I have indulged 
in this fhort digreffion, which may appear foreign to my 
obje&t, on account of its numerous applications in the prac- 
tice of the chemiftry of gafes, 

When the whole muriatic acid has paffed, the liquors in 
the different bottles are to be united, and poured into the re- 
tort, after firft taking out the falt. It forms a muriatie al- 
cohol exceedingly concentrated. You muft add in the retort 
0°20 of the oxyd of manganefe in very fine powder; and 
put into the recipient, and the two bottles, a certain quan- 
tity of a folution of cauftic potafh. You then diftil at a 
gentle heat, conducted with care. It is here feen that the 
alkaline liquor ferves to enchain the oxygenated acid which 
is in excefs at the formation of the ether, and that it pre- 
vents the ation which olefies this liquid. It is chiefly in 
this practice that the part of my method which preferves the 
ether confifts. 

Notwithftanding this precaution, it is not poffible, how- 
ever, to prevent a greater or lefs portion of the ether from 
being decompofed by the acid, which muft traverfe that 
liquid to reach the alkaline liquor: befides, the oxygenated 
muriatie acid united to the alkali, continues no lefs to aét as 
an oxygenating fubftance in its ftate of muriat; for, pro- 
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perly, it is the aétion of the acid, and not that of the’ oxy- 
gen, which the alkali neutraliles. I have freed the latter 
entirely from thefe inconveniencies by receiving the ether on 
liquid ammonia, which is burnt by the oxygen in propor- 
tion as it comes in contaét with it: but this manipulation is 
accompanied with too many dangers for me to venture to 
recommend it in general. 

Another method of feparating the ether from the oxygen- 


ated acid would be,. to receive this liquid on water; to re-_ 


move it in proportion as it floats on the furface, by means of 
a fyphon or pump; to fhake it with the alkaline folutions 
and to decant it again on pure water. You then obtain the 
whole ether, which may be afterwards feparated from the 
water by rectification. 

Ether, freed in any manner from its acid, mutt finally be 
mixed with twice its bulk of water, and reétified at a heat 

equal to that of Guyton’s economical furnace. 

A marine cther may be compofed by one operation if you 
diftill, at a boiling heat, a mixture of alcohol.and the oxy- 
genated muriat of potafh in the proportion of 1:00 to 0°25. 

It is not neceffary to recommend to thofe who are ever fo 
little habituated to this kind of labour, to cool, from time to 
time, inithe courfe of the diftillation, the receiver, by apply- 
ing to it a wetted fponge. . 


VI. Odfervations upon an unufual horizontal Refraction of 


the Air; with Remarks on the Variations to which the* 


lower Parts of the Atmofphere are fometimes fubje@. By 
the Rev. S. Vince, A.M. F.R.S. and Plumian Profeffor 
of Aflronomy and experimental Philofophy in the Univerfity 
of Cambridge*. 


Tur uncertainty of the refraction of the air near the 


horizon has long been known to aftronomers, the mean re- 
fraction varying by quantities which cannot be accounted for 
fromthe variations of the barometer and thermometer; on 


_ ™ From the Trajaétions of the Royal Society for 1799. bt 
; which 
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which account, altitudes of the heavenly bodies which are 
mot more than 5° or 6° ought never to be made ule of when 
any confequences are to be deduced from them. . The caufe 
of this uncertainty is probably the great quantities of grofs 
vapours, and exhalations of various kinds, which are fuf- 
pended in the-air near to the earth’s furface, and the varia- 
tions to which they are fubject; caufes, of which we have 
no inftruments to meafure the effects which they produce in 
refraéting-the rays of light.. -In general; the courfe of a ray 
paffing through the atmofphere, is that of a curve which is 
concave towards the earth, the effect of which is to give an 
apparent elevation to the objeét ; and thus the heavenly bo- 
dies appear above the horizon, when they are aétually below 
it; but it will not alter the pofition of their parts in refpe& 
to the horizon; that is, the image of the higheft part -of the 
object will be uppermoft, and the image of the loweft part 
will be undermoft. The figures, however, of the fun and 
moon, when near the horizon, will fuffer a change, in con- 
. fequence of the refraétion of the under limb being greater 
than that of the upper; from which they affume.an Maveed 
form, the minor axis of which is perpendicular to the hori- 
“zon, and the major axis.parallel to it. But a perpendicular 
object, fituated upon the furface of the earth, will not have 
its length altered by refraction, the refraction of the bottom 
being the fame as that of the top*. Thefe are the effets 
which are produced upon bodies at or near the horizon, in 
the common ftate of the atmofphere, by what I {hall call 
the ufual refraction. 

But, befides the ufual refraGtion which afleéts the rays of 
light, the atmofphere over the fea is fometimes found to be 
in a ftate which refra¢ts the rays in fuch a manner as to pro- 
duce other images of the objeét, which we will call an effe& 
from an unufual refraction. In the Philofophical Tranfac- 
tions for 1797, Mr. Huddart has defcribed fome effeéts of 
this kind, which he has accounted for by fuppofing that, 
from the evaporation of the water, the refractive power of 
the air is not greateft at the furface of the fea, but at fome 
-diftance above it; and this will folve, in a very fatisfactory 

® Sce my Complete Syfem of Aftronomy, art. 194. 
manner, 
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manner, all the phenomena which he has obferved. But 
effects very different from thofe which have been defcribed 
by Mr. Haddart are fometimes found to take place. Thefe 
¥ had an opportunity of obferving at Ramfgate, laft fummer, 
on Anguft the firft, from about half an hour after four 
o’clock in the afternoon tll between feven and eight. The 
day had been extremely bot, and the evening was very fultry; 
the tky was elear, with a few flying clouds. J fhall deferibe 
the phenomena as I obferved thenr with a terreftrial tele- 
feope, which magnified between 30 and 40 times; they 
were vifible, however, to the naked eye. The height of the 
eye, above the farface of the water, at which moft of the 
obfervations were made, was about 25 feet; fome of them, 
however, were made at about 80 feet from the furface ; and 
it did not appear that any of the phenomena were altered 
from varying the height of the eye, the general effect remain- 
ing the fame. 

The firft unufual appearance which I obferved, was that 
which is reprefented in Plate LI. fig. x. Directing my tele- 
fcope at random, to examine any objects which might happen 
to be in view, I faw the top of the mafts of a fhip A, above 
the horizon, wy, of the fea, as fhown in the figure; at the 
fame time alfo, [ difcovered in the field of view, two com- 
plete images, B, C, of the fhip in the air, vertical to the fhip 
itfelf, B being inverted, and C ereét, having their hulks 
joined. The phenomenon was fo ftrange that I requefted a 
perfon prefent to look into the telefeope and examine what 
was to be feen in it, who immediately defcribed the two 
images, as obferved by myfelf; indeed they were fo perfect, 
that it was impoffible we could differ in our defeription. 
Upon this, I immediately took a drawing of the relative 
magnitudes and diftances of the {hip and its images, which, 
at that tirae, were as reprefented in the figure, as near as it 
was poffible for the eye to judge; and it was very eafy to 
eftimate them to a very confiderable degree of accuracy. As 
the {hip was receding from the fhore, lefs and lefs of its mafts 
became vitible; and, continuing my obfervations, in order 
to difcover whether any, or what variations might take place, 
J found that, as the fhip defcended, the images B, C afcended ; 

but, 
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but, as the fhip did not fink below the horizon, I had 
not an opportunity of obferving at what time, and in what 
order, the images would have vanifhed, if the fhip had fo 
difappeared. ; 

Being defirous of feeing whether the fame effect was pro- 
duced upon the other fhips which were vifible, I directed my 
telefcope to another fhip A, (Fig. 2.) whofe hulk was juft in 
the horizon xy; when I obferved a complete inverted image. 
B, the main-maft of which juft touched that of the fhip it- 
felf. In this cafe, there was no fecond image as before. The 
fhip A moving upon the horizon, B continued to move with 
it, without any variation in its appearance. 

The next fhip which I direéted my telefcope to, was-fo far 
on the other fide of the horizon wy, as juft to prevent its hulk 
from being feen, as is reprefented by A, (Fig. 3). And herel 
obferved only an inverted image of part of the fhip, the image y 
of the topfail, with the maft joining that of the fhip, the 
image x of the top @ of the other matt, and the image z of 
the end c of the bowfprit, only appearing at that time. 
Thefe images would fuddenly appear and difappear very 
quickly after each other ; 3 firft appearing below, and running. 
up very rapidly, fhowing more and lefs of the mafts at dif- 
ferent times, as they broke out; refembling,-in the fwiftnefs 
of their breaking out, the fhooting out of a beam of the 
Aurora borealis. As the fhip was defcending on the other 
fide of the horizon, I continued my obfervations upon it, in 
order to difcover what changes might take place; when I 
found that, as it continued to defcend, more of the image 
gradually appeared, till at Jaft the image of the whole thip 
was completed, with their main-mafts touching each other ; 
and, upon the fhip defcending lower, the image and the fhip 
feparated ; but I obferved no fecond image, as in the firft 
cafe: a fecond image, however, might probably have ap- 
peared if the fhip had continued to defcend. 

Upon moving my telefcope along the horizon, in order to 
examine any other fhips which might be in fight, I ob- 
ferved, juft at the horizon xy, (in Fig. 4.) the top a of the 
miaft of a fhip; and here an. effect was obferved which had 
not been before difcovered ; for there was an inverted image B, 
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vertical to a, an ereét image C, both of them very perfeét 
and well defined, and an image v w of the fea between them, 
the water appearing very diftin&tlly. As the fhip was coming 
up towards the horizon, I continued to obferve it, in order to 
difcover the variations which might follow, and found, that 
as the fhip approached the horizon, the image C gradually 
difappeared, and at laft it vanifhed; after that, the image 
vw of the fea difappeared and during this time the image B 
defcended; but the fhip did not rife fo near, to the horizon 
as to bring the main-matts together. Had I direéted my 
telefcope to the fame point of the horizon a little fooner, I 
fhould have feen the two images before the fhip itfelf was 
vifible. In fact, the images were vifible when the whole, 
fhip was actually below the horizon; for, from the very 
{mall part of the maft which was at firft vifible, that part 
muft then have been‘below the horizon, and appeared above 
it by the ufual refraétion; the altitude of 4, above the ho- 
rizon, having then been much lefs than.the increafe of alti- 
tude which arifes from the common-horizontal refraction, 
The difcovery of {hips in this manner might, in fome cafes, 
be of great importance; and, on fuch occafions, it might be 
worth. while to appoint proper perfons to make’ obfervations 
for that purpofe. 

The cliffs at Calais being very visible, I dineied my tele- 
{cope towards them, in order to examine whether there was 
anything unufual in their appearance; when I obferved an 
image of the cliffs above the cliffs themfelves, together with 
an image of the fea feparating them, as is reprefented in: 
Fig. 5.3 in which, «y reprefents the horizon of the fea, AB. 
the cliffs, a their image, and vw the image of the fea be- 
tween them: the depth of 24 was much lefs than that of 
AB. . It is probable, however, that vw might not be. the 
unage of the fea immediately adjoining to the cliffs, but a 
partial elevation of the fea at fome diftance from them; and 
that the image v w might intercept fome part of the image 
ab, which would otherwife have been vifible: we muft not, 
therefore, conelude, that the i image a6, fo far as it appeared,» 
was lefs than the -correfponding part of the object... From 
the memorandums which I made at the time of obfervation, 
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T do not find that I examined the appearance of the cliff AB, 
and its image a4; which, had there at that time been any 
ftriking marks in them, would have determined whether the 
objet and its image were of the fame magnitude. The 
image a was, however, erect; the boundaries on the top 
of AB and ‘ad agreeing together. Having examined this for 
fome time, and taken a drawing of the appearance, during 
which I could difcover no variation, I directed my telefcope to 
other objeéts; and, upon turning it again to the fame cliffs,’ 
after the fpace of about fix or feven minutes, the images ad 
and vw were vanithed; but, examining them again foon 
after, the images wete again vifible, and in every refpeét the 
fame as they appeared before. A fhort time after, they dif- 
appeared, and did not appear any more. 

Soon after the above appearances, I obferved a fhip C, 
with the hulk below the horizon xy, paffling by the fame: 
cliffs AB ; an inverted image D of which appeared againft 
the cliffs, as reprefented in Fig. 6. The fhip was in motion, 
and remained at the fame diftance on the other fide of the 
horizon: I continued my obfervations upon it till it had 
paffed the cliffs for a confiderable diftance, but there was na 
change of appearance. The cliffs were illuminated by the 
fun, and appeared very diftin@tly ; but there was no image 
above, as in the laft cafe. 

Continuing to obferve the fame cliffs AB, Fig. 7, I foon 
after difcovered two partial elevations, m, 7, of the fea, by- 
the unufual refraétion ; they changed their figures a little,: 
and difappeared in the place where they firft appeared, and 
were equally diftin& in every’ part. 

About this time, I obferved a very thick fag coming upon 
the horizon from the other fide, rolling upon it with a pro- 
digious velocity ; curling as it went along, like volumes of 
fmoke fometimes out of a. chimney. This appeared feveral 
times. I conclude, therefore, that there was a confiderable 
fog on the other fide of the horizon. 

The laft phenomenon which I obferved was that which is 
reprefented in Fig. 8.; where xy reprefents the horizon, a 
two partial eleyations of the fea, meeting at c, and conti- 
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nued to d; ¢, another partial elevation of the fea, of which kind 
I obferved feveral, fome of which moved parallel to the hori- 
zon with a very great velocity. I conjecture, therefore, that 
thefe appearances were, in part at leaft, caufed by the fog on 
the other fide of the horizon. For, though I did not at the 
fame time fee the motion of thefe images and that of the 
fog, yet, from memory, I judged the motions to be equal ; 
and they were alfo in the fame direGtion. A fog which, by 
producing an unufual refraGtion, might form thefe images, 
would, by its motion, produce a correfponding motion of 
the images. 
I have here defcribed all the different phanomena which 
I obferved from the unufual refraction, of moft of which I 
faw a great many inftances. Every fhip which I obferved 
on the other fide of the horizon of the fea, exhibited phe- 
nomena of the kind here defcribed, but not in the fame de- 
gree. Of two fhips which, in different parts, were equally 
funk below the horizon, the inverted image of one would 
but juft begin to appear, whilft that of the other would re- 
prefent nearly the whole of the fhip. But this I obferved, in 
general, that as the {hip gradually defcended below the hori- 
zon, more of the image gradually appeared, and it afcended ; 
and the contrary, when the fhips were afcending, Upon the 
horizon, in different parts, one fhip would have a complete 
inverted image; another would have only a partial image ; 
and a third would have no image at all. The images were 
in general extremely well defined; and frequently appeared 
as clear and fharp as the fhips themfelves, and of the fame 
magnitude. Of the fhips.on this fide of the horizon, no 
phenomena of this kind appeared. There was no fog upon 
our coaft, and the fhips in the Downs, and the South Fore- 
land, exhibited no uncommon appearances. The ufyal re- 
fraGtion at the fame time was uncommonly great; for the 
tide was high, and at the very edge of the water I could fee; 
the cliffs at Calais a very confiderable height above the hori- 
zon; whereas they are frequently not to be feen in clear 
weather from the high lands about the place. The French 
coaft alfo appeared both ways, to a much greater diftance 
‘than 
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than I ever obferved it at any other time; particularly to- 
wards the eaft, on which part alfo the unufual refraction was 
the ftrongeft. 

During the remainder of my ftay at Ramfgate, which was 
about five weeks, I continued daily to examine all the fhips 
in fight; but I difcovered no phenomena fimilar to thofe — 
which I have here given a defcription of. The phenomenon 
of the fhip obferved by Mr. Huddart, differed altogether 
from thofe above defcribed, as the inverted image which he 
obferved was below the {fhip itfelf. An appearance of this 
kind I obferved on Auguft the 17th, about half an bour after 
three o’clock in the afternoon, of which Fig..g, is_a repre- 
fentation. The real fhip is reprefented by A, and the image 
by B; er, mv, the hulks; s¢ the flag, and w- its image, 
juft touching it, with the fea xy below. Between the two 
hulks fome faint dark fpots and lines appeared, but I could 
not difcover what they were the reprefentatives of. The 
veffel, at the time of this appearance, was not quite come up 
to the horizon; and, as it approached it, the image gradu- 
ally Miidiieds and totally difappeared when the fhip ar- 
rived at the horizon. 

It remains now, that we inquire into the caufes which 
might produce the very extraordinary effects which have 
been above related. From the phenomena, we are imme- 
diately led to the nature of the path of the rays of light to 
produce them; and we may conceive, that the air may pof- 
fibly be in fuch a ftate as will account for the unufual tract 
which they muft have defcribed. For, let b% (Fig. 10.) be 
the furface of the fea; @4 an object; E the place of the eye; 
arE, 4sE, the progrefs of two rays, by the ufual refraction, 
from the extreme parts of the object to the eye; to thefe 
curves draw the tangents Ea’, Ed’, and a’ db’ will be the 
image of the object, as ufually formed. Now, if we take the 
cafe reprefented in Fig. 4, let a! b” reprefent the inverted 
image, and a!” }!” the erect image; join a! E, aE, and 
bE, 6’”E, and-thefe lines muft refpectively be the direc- 
_ tions of the rays entering the eye from a and 4, in order to 
produce the images ab” and a/” 6’; hence, thefe lines 
muft be tangents at E, to the curves which are defcribed by 

the 
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the rays of ‘light; let thercfore aE, amE, buE, bw¥Ej; 
be the curves deferibed. We have therefore to affign a caufe 
’ which may bring rays paffing above the rays ar B, bsE, to 
the eye at E. Now, ‘if there were no variation of ‘the re- 
fractive power of the air, a ray of light paffing through it 
would defcribe a ftraight line; therefo.e, the curvature of a 
ray of light paffing through the atmofphere, depends upon 
the variation of the: refractive power of the atr.” If, there- 
fore, we fuppofe the atr lying above ar E, to vary quicker in 
its refractive power than the air through which a7 E paffes, 
the curvature of a ray proceeding above that of a7 E, will be 
greater than the curvature of ar E; and upon this principle 
we may conceive that a ray may deferibe the curve awE: and, 
in Jike manner, if a quicker variation of refraétive power 
fhould take place above the curve 7 E, than in that curve, 
a third ray may defcribe the curve amE. The fame may 
be faid for the rays bv E, bwE, diverging from 6. The al- 
terations of the refradtive power may atife} partly from the 
variations of its denfity, and: partly from the variations of its’ 
moifture ; and‘the paffage of the rays through the boundary 
of the fog may there fuffer a very confiderable refraétion 5. 
for, from the motion of the fog, and that of the images above 
mentioned, I have no doubt that the fog was a very confi- 
derable agent in producing the phenomena. © When alli the 
caufes co-operate, I can eafily conceive that they may pro-’ 
duce the effects which I have defcribed. If the caufe fhould 
not operate in the tract of air through whieh the curves a7E, 
6vE pafs, but fhould operate im the traét through ‘which 
amE, bwE pafs, an ereét image would be vifible, -but there’ 
would be no inverted image; and; fhould it operate in the 
Jatter cafe, but not in the’ former, there would be only an 
inverted image. 

As the phenomena are very curious, and extraviilinary:i m 
their nature, and have not, that I know of} beeir before ob- 
ferved, I have thought proper to lay a defcription’ of them, 
with all the attending cireumftances, before: the Royal So- 
ciety. They appear to be of confiderable importance, as they’ 
jJead us to a knowledge of thofe changes to which the lower 
parts of the atmofphere ‘are fometimes fubje@, If, when 
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thefe: phenomena appear, a. veffel, furnifhed with a baro- 
meter, thermometer, and hygrometer, below,’ and alfo at:the 
top of the maft, were fent out to pafs below the horizon and 
return again; and an obferver at land, having like inftru- 
ments, were to note, at certain intervals, the fituation and 
figure of the images, it might throw further light. upon this 
fubject, and lead to ufeful difcoveries refpeCting the ftate of 
the atmofphere, from a conjunétion of the caufes which affe& 
thefe inftruments. 


VII. Cafe of Tetanus cured by Wine. Communicated ina 
Letter to Dr. James Grecory, Profeffor of the Pra&ice 
of Phyfic in the Univerfity of Edinburgh, by Dr. Dayvip 
Hosack, Profeffor of Botany and Materia Medica in 
Columbia College*. 


ts treatment of lock-jaw by the ufe of tonic remedies, 
bas been long fince fanGtioned by the fuceefsful practice of 
Dr. Cochran of Nevis, (fee Med. Commentaries, Vol. TIL.) 
Dr. Wright of Jamaica, (fee London Med. Obf. and Inq. 
Vo}l,. VI.) Dr. Ruth of Philadelphia, (fee American Philof. 
Tranfactions,) and Dr. Currie of Liverpool, (fee Med. Mem, 
of London, Vo]. III.) but the fame treatment, in other 
hands, has not been equally fuccefsful, infomuch that it is 
ftill confidered as one of thofe difeafes which generally: baffle 
medical prefeription. To what caufes is this failure to bé 
aferibed ? Not to-any defect in the principle upon which 
thofe remedies have been prefcribed: the cafes which have 
been recorded of the fuccefs of tonic medicines are too nu- 
merous to admit a doubt, that the proximate caufé of lock- 
jaw confifts in-an exhaufted ftate of the fenforial: power ftom 
violent ‘irritation applied to the nervous fyftem: fiimulants 
and tonics are therefore the remedies which are bett caleu- 
lated to reftore this loft energy. Their failure I have confi-f 
dered to proceed from the complicated and inert manner in, 
which they have.ufually been adminittered. en 
In the greaterenumber of cafes which I have either wit- 


* From the American Medica! Repoyjitry, Vol. WI. No, 1. Sy 
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neffed in practice, or remember to have feen deferibed, the 
bark, wine, cold-bath, and, in many inftances, opium, mufk, 
and miercuty, have been exhibited at the fame time: I muft 
except one cafe, recorded by Dr. Currie, in the Memoirs of 
the Medical Society of London, in which, the patient re- 
jecting the mixture of bark and wine, the bark was omitted, 
and the wine was employed alone, which ultimately ef- 
fe&ted a cure; but in this cafe, opium, mercury, and the 
cold and warm bath, had been previoufly employed, but to 
no purpofe. 

This complicated mode of praétice cannot but be prejudicial 
in any difeafe; in lock-jaw it muft efpecially prove inju- 
rious, by haraffing the patient, and by offending the ftomach 
with the difcordant and naufeous mixture of the remedies 
above mentioned: if, therefore, a practice more fimple, and, 
at the fame time, more efficacious can be devifed, it is cer- 
tainly a defideratum in the treatment of this formidable and 
fatal difeafe. 

Having, in a variety of difeafes, attended with great ex- 
hauftion of the vital powers, employed wine alone, with fuc- 
cefs, without the ufe of thofe remedies which are ufually pre- 
fcribed in this condition of the body, I long fince refolyed:to 
‘give it a trial in lock-jaw. 

In January 1798, a merchant of this city, while engaged 
in opening a box of goods, ftruck the infide of his right hand 
upon a nail; the fkin was confiderably torn, but the wound 
did not appear to extend beneath the integuments. In twenty- 
four hours his hand became painful, and fwelled, attended 
with great heat and rednefs, which fpread over the wrift. 
He immediately applied a poultice of bread and milk to the 
part affected. In forty-eight hours the pain extended the 
whole length of his arm, and produced fome aneafinefs 


about his throat, efpecially in the act of chewing and fwal- — 


lowing. He became alarmed, and applied to me for advice. 
I found him in great pain; but being free from fever, I 
directed him to have recourfe to wine ; to take a large wine- 


glafs full every hour until his pain was removed; and, in - 


addition to the ufe of wine, to apply’a comprefs, wet with 


fpirits, to the wound. When he had taken to the amount ' 


of 
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of four glaffes, he felt himfelf very fenfibly relieved; and by 
the occafional ufe of the wine for twenty-four hours, his 
pains entirely left him; the fwelling fubfided, and in a few 
days the wound was healed, without any unpleafant appear- 
ances, 

What would have been the progrefs and termination of 
this cafe, had it been left to itfelf, is uncertain; but the 
immediate good effects of the treatment prefcribed, encou- 
raged me to make trial of the fame remedy in a cafe where 
the difeafe might appear in a more formidable fhape. 

On Tuefday, March 13, 1798, about one o’clock P.M, 
T was called to vifit a mulatto fervant woman of John Har- 
rington, Efq. of this city. I was informed that about an 
hour before, while engaged in wafhing clothes, fhe had 
pricked herfelf with a pin in the wrift of her right arm. 
The part at which the pin entered was upon the infide of 


‘the wrift, immediately over the connection of the radius with 


the carpus. 
The pin was inftantly removed, and, finding no inconve- 
nience from the accident, fhe returned to her employment. 


‘In a fhort time fhe felt a great degree of forenefs in the part | 
which had been injured, with pain fhooting occafionally to the 


arm, fhoulder, and neck. Thefe fymptoms, in a few minutes, 
were fucceeded by ftiffmefs about the throat, difficulty of 
fwallowing, fome interruption of her fpeech, and, at length, 
a locked ftate of the jaws, attended with a fpafmodic eun- 
traction of the mufcles at the back part of the neck, and 
occafional fubfultus tendinum, with fome coldnefs of her 
extremities. In this fituation I found her, 

She was naturally of a delicate and irritable habit of body, 
and had been much fubjeét to hyfterical complaints and fits 
of fainting, which were fometimes induced by. the moft 
trifling caufes. Hier irritability of habit was alfg at this time 
probably increafed, haying but three months before borne a 
child, which fhe was then fuckling. 

Although I have heen long fince convinced of the infuffi- 
ciency of opium in the cure ‘of this difeafe, in the hurry of 
the moment I gave her about fixty drops of landanum in a 
fmall quantity of wine, Her jaws being clofely locked, it 
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was with great difficulty adminiftered. In a few minutes 
after fwallowing the laudanum fhe fickened at the ftomach, 
and vomited violently, complaining at the fame time of great 
pain and diftrefs at the pit of her ftomach, The anodyne 
draught was ontirely rejected; but, upon a moment’s reflec- 
tion, I did not regret this circumftance, as the difeafe aflumed 
a very decided charaéter, and I had made up my mind to rely 
upon the effects: of wine alone, without the affiftance of any 
other remedy: accordingly, about two o’clock, IT directed a 
Jarge wine-glafs full of Madeira wine the glafs containing 
about two ounces,) to be given pundtually every hour, and 
a cup of fago, or panado, with wine, to be given, from time 
to time, as her nourifhment. At this time another phyfi- 
cian, who had alfo been called upon at the time of the acci- 
dent, arrived. I related to him what had been done, and the 
mode of treatment which I directed for the patient. This 
gentleman having had frequent opportunities of feeing this 
difeafe, and having frequently witneffed the failure of the 
ordinary mode of treatment, he at once, with great candour, 
acceded to the plan propofed, and, in addition to the ufe of 
wine, propofed the application of cauftic to the part which 
had been wounded. Accordingly the wound was freely pen- 
cilled with the lunar cauftte, and afterwards covered with a 
poultice of bread and milk, with the view to obtain fuppura- 
tion as foon as poffible. 

The wine was adminiftered with great fidelity, by the mo- 
ther of the patient, until about five o Feloek the next morning, 
She had fome flight convulfions in the courfe of the after- 
noon, but they were more of an hyfterical fort, induced by 
her great anxiety of mind, than to be afcribed to the difeafe 
itfelf. Generally fpeaking, there had been a very manifeft 
abatement in all her fymptoms, and fhe had pafled a more 
comfortable night than could have been expected, At five 
o’clock on Wednefday morning, her miftrefs, alarmed at the 
quantity of wine fhe had taken, defifted from its further ufe. 
From this time appearances became more unfayourable, and 
at eight o’clock her jaws, which had been relaxed during the 
plentiful ufe of wine, again became ftiff and clofed. We 
faw her at nine, and imifdedjately gave her about half, pint 
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. of wine, and ordered it to be adminiftered as before. At 
one her fymptoms were greatly changed; we found her fit- 
ting up in bed, eating {mall portions of roafted oyfters, which 
fhe had called for. At this time her jaws were almoft in 
their natural ftate. She had taken her wine punétually as 
direéted, but experienced no inconvenience from it whatever, 
Biitiodan’s in health fhe had not been accuftomed to its ufe. 
Her pulfes were ftill fmall and feeble, without any excite- 
ment from the ufe of wine. The heat of body remained at 
its natural- ftandard, but not at all increafed. The pain in 
her head was abated, but without any appearance of fuppu- 
ration. Finding this mode of treatment to agree fo well 
with her, we directed it to be continued. We faw her again 
in the evening: her fymptoms ftill continued favourable, 
without the fmalleft febrile action from the ufe of wine. 
Having had no difcharge from her bowels fince her illnefs, 
an injection was adminiftered + ; which remedy was afterwards 
employed, from time to time, in the courfe of her difeafe, 
whenever the ftate of her bowels required it. The wine was 
continued through the night: fhe flept, altogether, about 
three hours in the courfe of the night, and took freely of her 
panado. 

Thurfday morning at nine o’clock her complaints appeared 
to be, in a great meafure, fubdued ; infomuch that we did not 
think it neceffary to vifit her again until late in the evening, 
and direéted the wine to be given at longer interyals, and the 
quantity to be leffened. ; 

She remained in a very comfortable condition until the 
afternoon : the pain in her hand returned with violence, ex- 
tending to her arm and neck as before; her jaws were agaig 
clofed; the rigidity of the mufcles at rn back of her neck 
returned; her mind became greatly agitated; fhe again com- 

lained of diftrefs at the pit of her flomach's the fainted, und 
pa feveral flight conyulfions. Being allel at that time, I 
gave her, with fome difficulty, about half a pint of wine, and 
ordered a warm poultice to be immediately boiled. When 
prepared, I poured upon the furface of it half ari ounce of 
Jaudanum, and applied it to the wound, Her fymptoms 
K 2 were 
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were in a fhort time allayed: I left her, directing the wine 
to be continued as before, a large wine- glafs full every hour. 

We faw her again at nine in the evening. She remained 
tranquil: her jaws were lefs firmly clofed, but the pain in 
her hand was not altogether removed. Although fhe had 
taken the wine punétually as directed, it had not produced 
the leait apparent excitement. Having had no difcharge from 
her bowels for the Jaft twenty-four hours, an injeCtion was 
adminiftered. The anodyne poultice was renewed; and, in 
addition to this application, we direéted her arm to be bathed 
with laudanum occafionally through the night. 

Friday morning we found fhe had paffed a more comfort- 
able night than the laft; had taken her wine every hour; 
her jaws were perfectly relaxed; the pain in her hand had 
greatly abated, and fhe was enabled to extend her fingers at 
pleafure, which fhe could not do before. Her pulfes and fkin 
were natural; her appetite unimpaired ; her mind compofed, 
without any inconvenience from the wine. We direéted her 
remedies to be all continued as before, fearing left amy al- 
teration might fubject her to a return of her complaints. 

In the evening we obferved the wine had exhilarated her 
{pirits; fhe became very talkative; her pulfes became full, 
and free from all tenfion ; her fkin was fomewhat heated, 
and all complaints removed except the wound at the wrift, 
which exhibited a healthy appearance, and was entirely free 
from pain, but without any fign of fuppuration. 

We dire&ted the wine to be adminiftered through the 
night, but in fmaller quantities and at longer intervals, un- 
lefs her complaints fhould return and demand a continuance 
of it as before, 

Saturday morning we were informed fhe had flept the 
greater part of the night, and had taken but a fmall quantity 
af wine: her fymptoms being, in all refpects, favourable, the 
wine was difcontinued, ceeent a fmall quantity mixed with 
nourifhment, A drefling of fimple ointment was applied te 
the wound. From that time fhe remained free from any re= 
turn of her complaints, and has fince been in perfeét health. 

Upon calculating the quantity of wine which fhe had taken, 


it amounted to three gallons, 
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VIE. On the Expanfion of Water during Congelation. Com- 
municated in a Letter from StEPHEN Dickson, M.D. 
fo Dr. MITCHILL*. 


I; is well known that water, in the aét of freezing, ex- 
pands with confiderable force. By calculations initituted on 
fome experiments of the Florentine academicians, this force 
appears to be fo great, as, in a fpherule of water only one 
inch in diameter, to be fuperior to a refiftance of thirteen 
tons and a half. — 

Some ingenious experiments on this fubje€t were made, a 
few years ago, in Quebec, during a very cold feafon, by 
Major Williams. He expofed to intenfe cold, water in- 
clofed in an iron bomb-fhell: the fuze was expelled to a 
confiderable diftance, and a cylinder of cryftallifed ice was 
fhot forth from the aperture, which, by Dr. Hutton’s cal- 
culationt, in one inftance, amounted to upwards of an 
eighteenth part.of its original bulk. 

The philofopher who obferves that this is not the uniform 
effort of fpecific particles mutually receding from one an- 
other, fince the fpecific gravity of ice is greater than that of 
water, naturally inquires to what caufe it is to be attributed. 
None feems to have a greater appearance of verifimilitude. 
than the fuggeftion of Dr. Black; viz. that, in the moment 
of the converfion of water into ice, the latent heat fet loofe 
enters into the air contiguous to, or combined with, the 
water, and expands it with fuch vehemence as to effect the 
divarication of the ice into irregular mafles, and the ex- 
plofion of refifting bodies. This explanation is counte- 
nanced by a minuter attention to the experiments to which 
it is applied; for we find that ordinary rain-water was em- 
ployed, and even that the bomb-thells were but ‘ nearly 
filled.”’ . 

To put the inquiry, however, to a more rigid teft, I pro- 
cured two exaétly equal and fimilar cylinders of tin, clofed 
* From the American Medical Repofitory, Vol. IU. No. 1- 
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at the extremities, except by a {mall pipe in each iffuing from 
the upper furface. One of thefe I filled with pure but ordi- 
nary rain-water; the other with water which I had carefully 
diftilled. The apertures of both were clofed alike by well 
fitted plugs of wood, which I had previoufly boiled in oil, 
I expofed them to the open air, on the furface of the fnow, 
in Quebec, the night of the 5th of January 1799, when the 
thermometer ftood at 28 degrees below zero of Fahrenheit’s 
{eale. About twenty minutes afterwards, I found both the 
cylinders inclining to the horizon at an angle of about thir- 
teen degrees; being fo far rent from their bafes; which yet 


refted on the fnow. The intermediate fpace in each was. 


filled with rude mafles of ice, which, on being examined 
with the niicrofcope, (in a room,) appeared to be compofed 
of cryftals, chiefly in the form of parallclopipeds and trun- 
cated pyramids. The whole of the appearances, in both 
cafes, were exactly finilar. I afterwards repeated thefe ex- 
periments, without aity variety in the refult. » 

From hence we perceive evidently that Dr. Black’s folu- 
tion is inadequate to account for thefe remarkable pheno- 
mena, At the fame time I think it impoffible not to adinit the 
original principles upon which his ingenious rationale refts. 
It is impoflible that water can be converted into ice without 
the evolution of one-tenth of the whole quantity of its fpe- 
cific fire, which is equal to 146 degrees of Fahrenheit’s ther- 
mometer. Now, we know that water can be converted into 
vapour, under particular cireumftances, by much inferior tem- 
perature. —Qure. Muft not part of the water have been con- 
verted into vapour in the very procefs of congelation; and 
may not this caufe be adequate to the production of the moft 
violent expanfive force of froft ? 


- . Quebec, January 24, 1799. 
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IX. The Theory of Explofions. Communicated in a Letter from 
Mr. Brancuet to Dr. Mitcnutrt, Profeffor of Che- 
mifiry, Natural Hiffory, and Agriculture, in Columbia 
College, in the State of New-York. 


gs caufe of explofions, in general, which, at firft view, 
appears to be fimple and eafy to comprehend, is, neverthe- 
lefs, befet with many difficulties; and it is with much re- 
luétance that I have ventured to difcufs this fubject. 

In order to avoid a tirefome recital, I {hall decline to ftate 
the opinions of philofophers upon this fubject. My defign 
is to explain the immediate caufe of certain phenomena, 
which feem hitherto to have eluded their refearch. The 
phenomena, which feem to be exceptions from general prin- 

ciples, becaufe they are prefented under an irregular and pe- 
culiar form, are included in the following queftions :—What 
is the immediate caufe of the burfting of veffels containing 
water in the ftate of congelation? In what manner does 
lightning rend and fhiver a tree into fo many pieces? Whence 
arife volcanic explofions and earthquakes? Thefe inquiries 
form the fubjeét of my letter. 

As to the immediate caufe of the burfting of veffels filled 
with congealing water, the celebrated Dr. Black, according 
to the oblervation of Dr. Dickfon, (fee Medical Repofitory, 
Vol. III. p. 35.) feems, in fome degree, to have underftood 
it, when he fuppofes, “ that in the moment of the conver- 
fion of water into ice, the Jatent heat of the water, then fet 
at liberty, enters into the air which is contiguous to its fur- 
face, or combined with the water, and dilates it with fuch 
force that it produces a feparation of the ice into an irregular 
form, .and a burfting of the containing and refifting veflels.”’ 
But this explanation, however ingenious, is not entirely fa- 
tisfactory. Befides the caloric extricated from freezing wa- 
ter, which may dilate the air combined with it, there is an- 

other agent which efcaped Dr. Black’s attention; that is, 
the fudden detachment of atmofpheric air which is found 
Judged in the interftices of the particles of the water. 
* From the Americun Medical Repojitory, Vol. IIL. No. 3. 7 
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The moft fimple principles of natural knowledge teach us 
that atmofpheric air cannot pafs from its permanently aéri- 
form ftate to that of fluid or folid, by any degree of cold with 
which we are acquainted. Admitting this to be true, there 
is no Jonger any ground of furprife in feeing the burfting of 
bodies which refift the force of freezing water. The air, a 
fluid of permanent elafticity, being comprefled, and forced 
to give way to the particles of water, which cold, or the at- 
tractive power of the atoms of bodies, draws violently toge~ 
ther, it follows that the ice, into which the water is con- 
verted, muft break afunder, in order to afford a paffage to 
this aériform fubftance, which cold can neither condenfe nor 
make folid, and ntuft rend and fhiver, with a cracking noile, 
the veffels no longer able to hold it. 

This theory is rendered probable, and ftrengthened, by a 
fa&t which I have obferved myfelf, viz. that the fats, fuch as 
hog’s fat, &c. fettle confiderably down in the veffels in which 
they are condenfed. I have alfo noticed cavities in the in- 
terior parts of fuch mafles of fat. Now, this fhrinking of vo- 
Jume, and thefe cavities in fat, undoubtedly, can only arife 
from the extrication of atmofpheric air in the procefs of con- 
denfation. Independently of this fact, which every body is 
ready to atteft, there is not a Canadian peafant who Is igno- 
rant that the cavities found in a mafs of ice were formed by - 
air, and contain it. Thefe facts, therefore, prove that, in the 
congelation of water, the atmofpheric air which exifts in the 
interflices of the particles of water is forced to detach, or fet 
itfelf at liberty, as foon as cold converts them into ice. 

On this principle it ‘is eafy to explain the rending and 
fplitting of trees, with a cracking noife, during the frofts of 
winter ; the burfting of ftones in the moment of the conver- 
fion of the water contained in them into ice; and the break- 
ing, as well as the lofs of the primitive perpendicularity of 
walls which had been built during the autumnal feafon. 

According to the Academy Del Cimento, it appears to be 
demonftratively true, that frozen water occupies more bulk 
than fluid water. This opinion feems to clath with all fact 
and analogy: for we confider it as afcertained, that the fpe- 
cific gravity of ice is greater than that of water; that is to fay, 

: that 
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that a cubic foot of frozen water contains more watery pars 
ticles than a cubic foot of fluid water, fince, in the former 
cafe, the particles are undeniably more clofely approximated 
and compreffed than in the latter. Now, is it poffible that 
frozen water, whofe particles have been condenfed, occupies 
more fpace than water in the ftate of fluidity? I have often 
feen water freezing in open veffels, fuch as the copper veffels 
of kitchens, &c., and I have always remarked, towards the 
middle of the veffel, a rifing, divided by chinks, which doubt- 
lefs had been formed by the efcape of atmofpheric air during 
the congelation of the water. It is this phenomenon which 
has probably led to a wrong conclufion. Befides, the hog’s 
fat, which, like water, becomes folid by cold, or by the ab- 
fence of caloric, is diminifhed in bulk by grader faplon: 3 and, 

if the air which efcapes in this procefs produce no Oita, 
it is becaufe the fat is always fet to cool in open veflels, 
Upon what ground, then, could an exception be made to 
the general law? But I now come to explain the effect pro- 
duced by lightning when it ftrikes a tree, &c. 

_ No perfon, fo far as I know, feems yet to have accounted 
for the fhattering of trees by the ftroke of lightning. A mo- 
ment’s reflection, however, fuffices to difcover and explain 
the caufe. As it is only by a careful analyfis of facts that 
we can deduce juft conclufions, I proceed to examine what 
happens in the moment of the lightning ftriking a tree, and 
it will be feen whether this ladder will enable us to reach to 
the caufe of this phenomenon. 

Since the beautiful experiments of Lavoifier, ae Fourcroy, 
&c. have demonftrated that caloric is the caufe of the re- 
pulfive power of the atoms of bodies, there is no doubt that 
the more the atoms of a body are removed from one another, 
the greater is the capacity of fuch a body to contain caloric, 
or the more caloric it contains. It is alfo inconteftably 

proved, that the bodies which are conftantly in the ftate of ~ 
gas, in the common temperature of the atmofphere, contain 
a great quantity of caloric, and in proportion to their fpecifi¢ 
capacity for holding it. So likewife the electric fluid, or what 
might, with more propriety, be called the electric gas, muft 
contain a prodigjous quantity of caloric, fince this element 
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always exifts in the ftate of gas, and the more this gas is 
accumulated, the more the amount of fpecific heat muft alfo 
be augmented, 

This being premifed, whenever the lightning (which is 
only an accumulation of electric gas, difcharged from one 
cloud to pafs to another containing a lefs quantity) happens, 
in its courfe, to ftrike a tree, &c. the tree becomes fo fud- 
denly overcharged with caloric, that the air and other con- 
ftituent parts of it, which are difpofed rapidly to combine 
with heat, undergo expanfion, and thereby fhiver the tree, 
in order to force a paffage, and to fet themfelves at liberty. I 
cannot compare this phenomenon to any thing better than 
to the difcharge of a cannon or of a mufket; for every body 
knows that the difcharge of a cannon is owing to the fudden 
expanfion of the conftituent parts of the powder by the in- 
troduction of caloric. 

In like manner, I have every reafon to believe that the 
violent rending of a tree, by lightning or the eleétric gas, is 
owing to a fimilar caufe; that is, a fudden accumulation of 
caloric, which expands, with violence, the air, &c. Jodged in 
the interftices of that body. This opinion will be readily 
embraced, if it be confidered that the electric gas melts the 
metals. If, indeed, the metals be fuddenly melted by this 
gas, or rather by the caloric which it contains, is it not 
thereby demonftrated that fuch a degree of heat is fufficient 
immediately to fet fire to all eombuttible * bodies, and fo far 
to expand the air contained in the tree as to canfe the rend- 
ing of its parts? 

If animals which are killed by a ftroke of lightning, or by 
the accumulation of the electric gas, receive no apparent in- 
jury, fuch as laceration of their parts, as in the cafe of the 
tree, their death muft be owing to a decompofition produced 
in their bodies. This opinion, which has never been at- 
tended to, fhall be fully developed and difcuffed in another 
_work. I proceed, therefore, to the third part of my fubject ; 


* The experiment of Meffrs. Lavoifier and Meunier, in which they 
caufed an eleétric {park to pafs through a balloon which contained oxygen 
and hydrogen, to produce combuftion in order to form water, proves how 
large a quantity of caloric is contained in the electric gas. 
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to wit, to inquire concerning the immediate caufe of the 
eruption of volcanoes and of earthquakes. 
Whatever may be the agent which kindles and inflames 
volcanic fubftances, whether it be the eleétric gas which 
communicates its fire to thofe moft inflammable jubftances, 
fuch as fulphur, &c. or whether it be the fubterranean heat, 
which, in making its efcape, fets fire to thofe fubftances, fill 
it is certain that atmofpheric air muft be found in great quan- 
tities in the interior of volcanoes. For, fince the ever memo- 
rable difcoveries of Lavoifier, of Prieftley, of Scheele, and of 
Ingenhouz, on combutftion, it is admitted as a demonftrable 


_truth, that the burning of combutftible fubftances is owing to 


oxygen; that is to fay, it is fixed and abforbed by the body 
in combuftion, while the caloric and the light, which are 


_ combined with it, efcape, in order to form the flame, the 


light, and the heat. In this manner atmofpheric air is one 
of the effential agents in fupporting the fire of a volcano. 
Thefe things being premifed, as foon as a volcano is kin- 
dled and fet on fire, the atmofpheric air which feeds it, as 
well as the bafes of fulphur, of water, &c, which are alfo 
converted to the ftate of gafes by the evolution or accumula- 


tion of heat, are expanded, and break out with a violence and 


impetuofity not to be reftrained by the force of oppofing 
bodies, and thereby give birth to earthquakes, &c, 

This theory is remarkably countenanced by the common 
and uniform feries of occurrences which follows the eruption 
of a volcano. In the firft place, as foon as it is kindled, there 
appears a thick fmoke; foon after, when the air, &c. become 
expanded, ftones of enormous bulk are thrown out to great 
diftances into the aérial rezions, accompanied with earth- 
quake, and agitation of .all the furrounding country. As 
foon as the fuperfiuous air is difcharged and fet free, there 
fucceeds a bright flame, which feems to reftore ferenity to 
the abyfs, which again, after a fhort time, vomits forth a 
fhower of fiery and deftruétive matters. 

To recapitulate: 1. The burfting of veffels in the freezing 
of water is owing to the efcape of atmofpherical air, which 


alfo feparates the ice into irregular maiffes, Nothing is more 


improbable than the expanfion or increafed repellency of the 
Lz particles 
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particles of water in the procefs of congelation. This gives 

an anfwer to the queftion of Dr. Dickfon, (fee Med. Repof. 

Vol. IL. p. 34.) 2. The fhivering of a tree by lightning is 

caufed by heat expanding the air, &c. which it contains, 

3. The eruption of volcanoes and earthquakes is likewife 
produced by the expanfion of air. In a word, every explofion 

. is owing to the fudden extrication of fome matter incapable 
of confinement, or to the expanfion of air in a refifting body, 

I am, with much eftvem and confideration, Six, 
Your moft humble fervant, 
F, BLANCHET, 
Effex County (N.J.), Aug. 15, 1799. 


X. Letter from Dr. Van Mons, of Bruffels, to J.C. Dr- 
“LAMETHERIE, on the conjlituent Principles of fixed Al- 
kalies, €8c, * 


Craaner, an apothecary at Amfterdam, has juft made 
an experiment from which it would appear that fixed alka- 
lies contain carbon. He introduced potafh-or foda, be- 
fprinkled with water, under a bell filled with oxygen gas, 
The gas was abforbed, and the alkali became effervefcent. 
Befides this, an alkali which has been treated feveral times 
with this gas, or which has been fuffered at feveral times to 
become carbonated in pure air or atmofpheric air, is found 
exhautted of carbon, and can be carbonated no longer. This 
faé&t may explain why alkalies are fo fpeedily converted into 
alkaline carbonates even at elevations in the atmofphere 
which the carbonie acid never reaches, 

I Jong ago publithed that potath is formed during the com- 
buftion of hydro-carbon, and during the fermentation of the 
juice of grapes, by the intervention of the azot of the atmo- 
{phere. When thefe operations take place in pure oxygen, 
you obtain neither potath nor acidulous tartrite of that alkali, 
and the wine becomes fo acid that it cannot be drunk. It 
js poffible that fixed alkali is an azoto-carbon, or carbon of 
azot, 
* From the Journal de Phy/ique for Floreal, an. 8, TiAl g.. 

I, how- 
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TI, however, formerly made an experiment which is con- 
trary to that of Craaner; I treated in a retort, at a red heat, 
with iron,- a mixture of cauftic potafh and red oxyd of mer- 
cury, and obtained only oxygen gas, nitric acid, and water. 
The alkali was totally difperfed, Another experiment, which 
I have juft made, is equally unfavourable to it: I pounded. 
oxygenated muriat of potath with cryftallifed cauftie potath, 
and poured the mixture, which had become liquid, into a 
bottle: I corked the bottle very clofely, and at the end of 
three days poured over it muriatic acid, but I obferved no 
effervefcence. As carbon is not combuftible in the air but 
at a red heat, if this principle enters into the compofition of 
alkalies, it muft be united in them with hydrogen, unlefs the 
azot ferves as the medium of its union with the oxygen. 

Brugnatelli has feparated butter from cream without the 
aid of oxygen. He poured into one part of cream four parts of 
warm water, and made the mixture pafs through a filter 
of cloth into a clofe veffel, and in which were extended fe- 
veral other filters of the like kind formed of coarfe cloth. At 
the end of twenty-four hours the ferous part was found im- 
bibed by tie cloth, and the butter completely feparated. 

Rouppe and Bicker have defcribed, in the firft volume of 
the New Memoirs of the Society of Rotterdam, a new diafta- 
tometer, which feems to anfwer the different purpofes of fuck 
inftruments. Mention will be made of it in the Annales. 

A fpirit made from the refufe-of the beet-root, and.con-~ 


fidered as fuperior to French brandy, has been already fold 


at Berlin. The houfe of Claude has alfo diftributed famples 
of arrack made from the fame fubftance, which has exaétly - 
the tafte and ftrength of foreign arrack. 

The memoir of “Crell’ on the radical of the boracie acid 
has bgen publifhed fome time. He treated that acid with 
oxygenated muriatic acid, and obtained carbon. 

Trommfdorff has Stimonerd anew earth, which he calls 
agufline, from its property of forming, with acids, falts.defti- 
tute of tafie, 
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pan Curfory View of fome of the late Difcoveries in Science, 
[Continued from Page 314 of the laft Volume. } i 


CRYSTALLOGRAPHY. 


Founcroy, ; in treating urine, obferved a phenomenon 
of great importance to cryftallography. Tt is known that 
cubes of fal-ammoniac and ockaedra of marine falt have been 
found in urine. But whence happens it that marine falt 
eryflallifes in oftaedra, and not in cubes, and that fal-ammo- 
niac cryftallifes in cubes, and not in oétaedra? Fourcroy is 
of opinion that thefe forms are owing to the prefence of ure. 
This he proves by the following experiment : 

Marine falt, or muriat of foda, exceedingly pure and in 
perfect cubes, havimg nothing in common with human urine, 
to which it never belonged, fince it arofe from fpring-water 
evaporated, was diffolved, with an equal part of cryftallifed 
ure, in five times its weight of diftilled water, The folution 
was put Into a porcelain capfule, which was covered with paper | 
to prevent the accels of foreion bodies, and was left to fpon- 
taneous evaporation. In a few weeks there were formed oc- 
taedral cryftals exceedingly regular, and of a reddifh brown 
colour. 

Sal-ammoniac, or muriat of ammonia, treated in the fame 
mmanner, cryftallifed in cubes, though it eryftallifes 1 in general 
im o¢taedra, 

“© Tt is a fact then, fully proved,” fays he, ‘* that urZe, 
diffolved in the fame water as the two falts above mentioned, 
modifies and reverfes their natural form by combining with 
each of them, and by penetrating the Jamine of their cryf- 
tals. To it, therefore, is due the o¢taedral form affumed by 
marine falt, with which human urine has been faturated.” 

Haiiy has defcribed various cryftals; fuch as thofe of cin- 
nabar or fulphurated mercury, of fulphat of flrontian, and of 
the arragonite or calcareous fpar cryftallifed in hexagonal} 
prifms, which is found in Arragon. 


; VOLCANOES. 


Kirwan has publifhed an excellent meraoir on the primi- 
tive ftate of the globe, and the cataftrophe which fucceeded it. 
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He is of opinion with me *, that the globe was formed by 
cryftallifation. {n {peaking of mountains, he fays, that vol- 
canic mountains, fuch as Vefuvius, Ztna, &c. exifted ante- 
rior to the eruption of volcanoes, and that fubterranean fires 
were kindled up in their bowels. 

G. A. Deluc has attacked this latter part of the opinion of 
Kirwan. He thinks that the foci of {ubterranean fires are ata 
great depth, and that volcanic mountains, fuch as Veluvius, 
42tna, the Lipari iflands, &c. were formed chiefly from mat- 
ters throwa up by volcanoes and accumulated in the neigh- 
bourhood. 

Breiflak has given a phyfical topography of Campania. He 
firft difcovered there, in 1793, an extinguithed volcano, which 
feems to have been much more confiderable than Vefuvius, 


_ and to approach near to Etna. It is called Rocca-Montfina. 


He fuppofes with Gioeni, that the firt origin of Vefuvius was 
at the bottom-of the fea. He obferved a fource of petroleum 
at the bottom of the fea oppofite to Mount Vefuvius, and at 
the diftance of fomewhat lefs than a mile: from the fhore. 
When drops of this fubftance rife to the furfice of the w ater, 
they form on it fpots perfectly reund, of from three te four 
inches in diameter, and of a yellowith-brown colour, A 
{pring of petroleum near Vefuvius might afford fome affit- 
ance to a framer of fyftems. By combining this phenomenon 
with other {prings of petroleum in the neighbourhood of the 
Appenines, and with the foffil coal of Benevento and Gifone, 
which nothing prevents us from fuppofing to be extended 
below the earth, we may figure to ourfelves under Vefuvius 
an immenfe refervoir of bitumen, kindled by an eleétric 
thock, or by fome other unknown caufe. 

The combutftion will continue as long as the mafs of the 
refervoir is not confumed, and may be renewed whenever a 
new caufe of inflamination aéts again upon a new quantity 
of bitumen. 

France at prefent is fubje& to earthquakes, which, if we 
are to judge by the confiderable number of extinguifhed vol. 
canoes found there, muft formerly have been very common. 

* This is extraéted fiom the Journal de Phyfigue, of which Delamer 
therie is.editor. 
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In the month of January laft year, a flight fhock of an earth« 
quake was experienced in the whole of the weft of France, 
from Rouen to Bourdeaux. The fame diftrict experienced 
alfo a violent agitation in 1755, at the time of the earthquake » 
which deftroyed Lifbon. No extinguifhed volcanoes, how- 
ever, are known in that diftriét except in the neighbourhood 
of Treguier. 

On the 29th of Prairial there was a terrible earthquake at 
Acapulco: whole diftriéts were convulfed, and the port was 
filled up. 

Salmon has given a beautiful memoir on the origin of 
volcanie bafaltes. Some, among whom are the greater part 
of the French naturalifts, have confidered them as the pro- 
duction of fufion by fire. Others, fuch as the celebrated 
Werner, are of opinion that bafaltes has been depofited by 
water. Salmon undertakes to reconcile the two hypothefes, 
and afferts, that they have been produced by an aquofo-ig- 
neous liquefaétion. Water reduced to vapour, for example, 
in Papin’s digefter, acquires a great degree of heat, capable 
of fufing various fubftances which require a ftrong" heat to 
be reduced to that ftate. All volcanic vapours and all fpi- 
racles contain a great quantity of water. 

He is of opinion that feveral fubftances contained in ba- 
faltes, fuch as feld-fpar, augite, hornblende, zeolithes, and 
mica, have been enclofed in it accidentally while it was 
liquid. But he thinks that there are feveral others, fuch 
as leucites, which have been fufed with the Vafaltes, which 
have afierwards cryfiallifed apart, and been feparated from 
the mafs by different laws of affinity. 

Buch entertains the fame opinion. He has no doubt that 
leucite has cryftallifed in the mafs of the bafaltes at the mo- 
ment of its liquidity. The portions of hornblende or of ba- 
faltes, found in the centre of feveral cryftals of leucite, feem 
to thefe naturalifts a conviticing proof of their opinion. 


[To be continued. ] 
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An Effay on the Analyfis of Mineral Waters. By RicHarD 
Kirwan, Ejg. F.R.S. &e. 


I N this excellent treatife Mr. Kirwan enumerates the dif- 
ferent mineralifing fubftances which have been found in 
mineral waters; explains by what tefts the prefence of thofe 
mineralifers, whether fimple or in a {tate of combination, is 
to be detected in the waters in which they exift; and treats, 
with eminent {kill and accuracy, of the methods of procefs 
by which the tefts.are to be the moft fuccefsfully employed 
in the analyfis of the waters. Tables are fubjoined of the 
quantities of real acid in mineral acids of different denfities ; 
of the quantities of acid abforbed by different bafes; of the 
quantity of each bafis abforbed by each acid; of the propor- 
tion of ingredients in neutral falts; of the length of a column 
of common air at different barometrical heights and different 
temperatures. Genius, patience, and accuracy of inveftiga- 
tion,.and an extenfive acquaintance with the labours of other 
chemifts at home and abroad, are eminently confpicuous in 
this ufeful work. It has likewife the ment of being better 
written, as a literary compofition, than moft Englifh books 
upon chemical or phyfical feience that have fallen into our 
hands, 


The Clinical Guide; or, A conctfe View of the leading Faéts 
in the Nature and Treatment of Difeafes. By Witutam 
Nisgpet, M.D. &c. 3 Vols. 12mo. Johnfon, Saint 
Paul’s Church-yard. ; 

This comprehenfive and well written work, the production 
of Dr. Nifbet, of Pickering-place, St. James’s-ftreet, includes, 
in thefe three volumes, a view of the prefent pra¢tice of me- 
dicine, furgery, and midwifery, A fourth volume, on the dif- 
eafes of children, is, we believe, to be foon added, to com- 
plete the author’s defien, A work, uniting, more correétly, a 
larger proportion of rational theory with cond practical in- 
foymation concerning the fubjects of which it treats, will 
te eafily arpa We need fearcely recommend it; for 
the public already know, and highly approve its merits. 
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FRENCH NATIONAL INSTITUTE. 


COULOMB read in the Inftitute on the 26th of May, 
a curious memoir on the refiftance of fluids when the move- 
ment is exceedingly flow, and he has found that it is then 
merely as the velocity, inftead of being as the fquare of the 
‘yelocity. For his experiments he employed the force of tor- 
fion, of which he firft formed an idea. He complains that 
Mr. Cavendifh, in the Philofophical Tranfaétions for laft 
year, afcribes this invention to an Englifhman who .never 
publifhed any thing on the fubject. ‘ 
LALANDE, 
ASTRONOMY. 

The ahieratans of the Arabs in the tenth century are 
extremely valuable. We were acquainted with only three, 
when I difcovered among the manufcripts of my former 
matter, Jofeph Delifle, an Arabic copy of a part of the work 
of Ibn Iunis, where there are a great many. But the ori- 
ginal was at Leyden; and we have long folicited the Bata- 
vian government to intruft us with it. At length, on the 
26th of May, our ambaffador brought to the Inftitute this 
valuable manufeript, containing 400 pages in quarto fmall 
characters; and we hope that not only a tranflation of it will 
be printed, but that part alfo of the Arabic original which 
js interefting to aftronomy. C. Chauffin has already tranf- 


lated that which I procured for him. 
LALANDE. 


| THE CONNECTICUT ACADEMY OF ARTS AND 
SCLENCES. 
A number of literary gentlemen im Conneéticut have 
lately aifeciated for the paegote of encouraging philofophical 
refearches, 


i 


a 
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refearches, and, particularly, for developing the natural hif- 
tory of that State. The affociation has aflumed the title of 
The Connesicut Academy of Arts and Sciences. The general 
meeting of the Academy, for the elGtion of officers, is to be 
held, annually, at New-Haven, on the fourth Tuefday of 
O&tober; and the other meetings are to be on the fourth 
Tuefdays of December, February, April, June, and Auguft, 
at New-Haven. 

CHEMISTRY. 

The following articles of chemical news were communi- 
cated to Samuel L. Mitchill, M. D. Profeffor of Chemiftry 
in Columbia College, New-York, by James Woodhoule, 
M.D. Profeffor of Chemiftry in the Univerfity of Pennfyl- 
yania, in a letter dated Auguft 22, 1799+ 


1. Of the non-Aétion of the Nitric Acid on Silver, Coppers 
and Tin. 


Having occafion to make a folution of filver in the nitric 
acid, feveral thin pieces of filver were digefted forty-eight 
hours, in a fmall quantity of the moft pure and concentrated 
acid, prepared by diftilling ftrong fulphuric acid on nitre, 
from which the water of cryftallifation had been thrown off 
by means of heat, and the metal was not diffolved. The 
temperature of the air varied between 75 and go degrees of 
Fahrenheit’s thermometer. ’ 

This phenomenon was contrary to what ought to have 
taken place, according to the chemifts of all nations, who 
declare that the nitric acid diffolves filyer with the utmoft 
rapidity. ; 

Suppofing that the non-action of the acid was owing to 
the metal being in {mall mafles, the filings of filver were 
tried, but no folution took place in the fpace of two days. 
Having then added a {mall quantity of water to the acid, 
the filver was diffolved in a few minutes. 

Repeating this experiment upon copper, the fame effect 
happened. 

Nitric acid was poured upon copper, and no action was 
produced; but, uppon the addition of water, folution imme- 


M2 diately, 
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diately commenced, and oxygenous and nitrous air was dif 
charged; the latter holding a portion of the copper in folu- 
tion, as appeared by immerfing a lighted taper in the nitrous 
acid gas, when it burned with an enlarged vivid and blue 
flame. The flame of the taper was frequently blown out, 
and rekindled by dipping it into the air. 

Some concentrated nitric acid was alfo poured upon tin 
foil, when it remained in a quiefcent ftate for the fpace of 
one week ; but, upon the addition of water, the whole was 
inftantaneoufly converted into a white oxyd, with the pro- 
duction of a high degree of heat. 

The errors of chemifts, in regard to the action of nitric 
acid upon tin, will be feen more clearly by extraéting what 
has been faid upon the fubject. 

Chaptal tells us the nitric acid devours tin, that the de- 
compofition is fpeedy, and that the metal is inftantly preci- 
pitated in the form of a white oxyd. The fame author fays, 
Mr, Baumé even pretends that the nitric acid does not dif- 
folve tin; but Kunckel and the famous Rouelle have main- 
tained the contrary. 

Fourcroy declares that tin decompofes nitric acid, even in 
the cold, with amazing rapidity, and that this is one of the 
moft aftonifhingly rapid folutions in all chemiftry. 

From what has been faid, it appears that Mr. Baumé is 
right, and that Fourcroy, Chaptal, Rouelle, and Kunckel, 
ufed an acid diluted with water. 

In what manner does water aét in thefe experiments? 

Dr. Prieftley fuppofes that no air can be produced without 
water, and that it is neceffary to the conttitution of every 
kind of air: but this throws little light upon the fubjeét, and 
it does not account for the manner in which water aéts in 
promoting the folution of filver, copper; and tin, in the nitric 
acid; and nitrous air may be obtained from zinc and bifmuth. 
by the acid, however concentrated. 

It may be fuppofed that the water merely produces heat 
by uniting with the acid, and fo diffolves the metals; but 
this is not the cafe; for, if the acid is diluted with water, 
and ftarids until it is cool, it will fpeedily diffelve them. 

It 
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It is a common thing with the teachers of chemiltry to 
fold up a portion of the dry nitrat of copper in tin foil, and 
to let it remain for fome time in conta with the tin, to 
fhow that it will not ac upon the meual in a dry ftate. The 
tin foil is then unfolded, and a little water is added to the 
nitrat of copper, and it is again enclofed in the tin; when a 
violent aétion enfues, accompanied with {parks of fire, and a 
difcharge of nitrous air. 
The intention of this experiment is to fhow that bodics do 


not att upon each other in a dry ftate—corpora non agunt 


nifi foluta. But from the experiments which have been re- 
lated, of the non-a¢tion of the nitric acid on tin, the ex- 
planation of what takes place muft be fought for in the action 
of the water on the nitric acid of the nitrat of copper. 

Some writers have taken notice of the produétion of am- 
moniac, when nitrous acid is added to.copper and tin. As 
the concentrated acid has no action on thefe metals, the 
ammoniac muft be produced by the hydrogen of the water 
uniting with the azot of the nitric acid, while its oxygen, 
and that of the water, unites to the tin and copper, and 
converts them into oxyds. 

Having related thefe faéts, the language of chemifts in 
future ought to be-—The nitric acid has no aétion on filver, 
copper, and tin; but, if water be added to the acid, folution 
fpeedily takes piace. 

Dr. Hope has taken notice of the non-action of the nitric 
acid on ftrontian earth; and Mr. Leonhardi tells us, that it 
quickly deftroys wool and filk, but that linen may remain 
immerfed in a bottle of the ftrong acid a whole day without 
injury. 


2. Of the Difference in the Quantity of Ammoniac obtained 
from Bones, by diflilling with and without a Lute. 


A quantity of the bones of horfes and cows were placed in 

a diftilling apparatus, formed of iron, which communicated 
with the worm of a refrigeratory, to which a large glafs 
receiver was annexed. Upon applying a high degree of heat, 
three ounces of volatile alkaline fpirit, impregnated with the 
black 
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: 
black animal oil of Dippel, were obtained in three hours. 
The recetver was clofely luted to the worm, and the air in 
it was perfectly tranfparent. Upon taking away a part of | 
the lute, in fuch a manner as to permit the air of the atmo- 

fphere to enter the receiver, it became immediately filled with : 
a thick brown yellow cloud of fmoke. 

Having made a variety of comparative experiments, to de- 
termine the difference in the quantity of the produét, by dif- 
tilling with and without the lute, it was found that five times | 
as much of the volatile alkaline fpirit could be obtained by 
carrying on the diftillation without the lute, as could be pro- 
cured, in the fame fpace of time, with the application of the | 
lute. 

Lavoifier fuppofes, that when ammoniac is obtained from 
animal fubftances, the hydrogen and the azot of thefe bodies t 
unite together, and form the volatile alkali; but it appears, 
from what has been faid, that the azotic air of the atmo- 

{phere enters into the worm of the refrigeratory, joins the 
hydrogen of the bones, and fo forms the ammoniac. 

Manufacturers of the volatile {pirit of fal ammoniac may 
take fome valuable hints from thefe experiments. 


3. Of Putrid Urine expofed to the Frof. 


A quart of the moft putrid urine, and of as yellow a co- 
lour as gamboge, was expofed two nights to intenfe cold, 
when it became perfectly fweet, and was as colourlefs as 
‘rock water. 

May not this wonderful change be attributed to the agency 
of the oxygen eas of the cold atmofpberic air? 

The acid of citrons not only neutralifes the volatile alkali © 
of putrid fubltances, but completely dettroys the naufeous 
finell which exifts independent of the ammontac. The ful- 
phuric and muniatic acids have no fuch effect. Does the 
oxygen of the citric acid aét here likewife? Lowitz, a Ruf- 
fian chemift, fuppofes that charcoal neutralifes the putrid ef- 
fluvia of animal bodies; but, in my opinion, it aéts mecha- 
nically, in preventing the putrid particles of matter from 
flying into the air. ; 

4. Of 
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4. Of Starch prepared from the Fruit of the AL/culus 
Pavia, or Horfe Chefinut. 


In the 2gth number of the Repertory of Arts, there is an 
account of a patent, obtained by Lord William Murray, for 
making ftarch from the fruit of the efculus hippocafianum. 
A writer in the London Monthly Magazine for 1798 fays, 
he has repeatedly, and in various ways, endeavoured to make 
ftarch of the fruit, but always unfuccefsfully ; for it turns to 
a yellow colour. 

The fruit of our efeulus pavia is much larger than that of 
the zefculus hippocafianum, and is of a white colour: that of 
the hippocattanum is yellow. 

A fingle nut, dried, weighed half an ounce and twenty-five 
grains, and yielded forty-four grains of fine ftarch, 

I prepared half a pound of this ftarch from the nuts of the 
zfculus pavia, and have kept it two years, and the white co- 
lour is no way impaired. It is fuperior to the fineft Poland 
ftarch, and has been ufed, by fevera] ladies, to ftarch various 
articles of drefs, without imparting any yellow colour to 
them. 

The method of preparing it is, to take off the fhells from: 

the nuts with a knife; grate them in a veffel of water which 
will hold the fine particles of the ftarch fufpended ; when they 
are to be decanted into another veffel, which muft remain at 
reft until the flarch fubfides to the botiom. ‘The water is 
then to be poured off, and frefh is to be added, and the ftarch 
is to be well flirred about in it; when it muft be again per- 
mitted to fubfide. The water 1s then to be thrown away, 
and the ftarch is to be dricd in the lun, 
The water of the firft wathing bolds-a poifonous matter 
in folution, which, when evaporated to the confiftence of an 
extract, and mixed with dough, will intoxicate and {well the 
bellies of {mall fithes. 


5. Of the Compojition of Flores Martiales and Ens Veneris. 
The French chemitis fay that the flores martiales are com- 


poled of fal ammeniac, coloured by an oxyd of iron; and 
8 that 
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that ens veneris is fal ammoniac, coloured by, an oxyd of 
copper: but I can eafily prove that the one confifts of fal 
ammoniac and the muriat of iron, and the other’ of fal am- 
moniac and the muriat of copper. 

1ft, When iron or copper is added to fal ammoniac, the 
falt is decompofed, the iron or copper unites to the muriatic 
acid and forms a muriat of iron or copper, which, when ex- 
pofed to heat in clofe veflels, fublimes with the fal ammo- 
niac, while the volatile alkali is fet at liberty. 

adly, Flores martiales, or ens veneris, may be made by 
fubliming fal ammoniac with the muriat of iron or copper, 
prepared by adding the muriatic acid to thefe metals. 

3dly, When flores martiales, or ens veneris, are diffolved 
in water, and fuffered to cryftallife, the muriat of iron and 
copper will be obtained feparate from the fal anmmoniac. 


6. Of Aromatic Oils, obtained from the Pellicle which 
envelops the Seeds of the Laurus Saffafras and Laurus 


Benzoin. = 


The method of obtaining thefe oils is, to boil the pellicle 
which furrounds the feeds of the faffafras and benjamin-tree 
in water; when they float upon its furface, from which they 
may be fkimmed with a {poon. 

That of the faffafras differs materially from the oil ob- 
tafned from the bark of the root of this tree. Its aroma is 
different ; it is much lighter, and it congeals in a higher de- 
gree of heat. 

- The oil of the benzoin-tree is a delightful aromatic, is 
very inflammable, and might be ufed as a fpice in food, and 
in all thofe difeafes in which the aromatic oils are ufeful. It 
has been tried with fuccefs, as an external application, in.a 
fevere cafe of chronic rheumatifm. One half pound of the 
pellicle of the feeds will yield feveral ounce meafures of oil. 


4. Of the Eudiometer. 


The eudiometer is an ufelefs inftrument in afcertaining the 
purity of atmofpherie air, 
ft, Be- 


‘ 
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_ ift, Becaufe nitrous air can never be obtained of the fame 
degree of ftrength. 

adly, When one meafure of nitrous air is added to oné 
meafure of atmofpheric air, the abforption will be great or 
fmall, according to the time the air remains over the water, 
or is agitated in it. 

Having made feven trials with this inftrument, with the 
fame atmofpheric air, I obtained a diminution, at the firft 
experiment, of, 
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From this it is evident that Dr. Davidfon was deceived 
in fuppofing that the air of Martinique was much purer than 
the air of Europe, and that the error lay in his inftrument. 
The nitrous air which I ufed was procured from nitric acid 
diluted with water and copper. 


8. Of the Bafe of the Muriatic Acid, 


Mr. William Lambe, in an effay in the fifth volume of 
the Manchefter Memoirs, has attempted to proye that ful- 
phurated hydrogen is the bafe of the muriatic acid. He ob- 
tained ox. muriatic gas by dropping fulphuric acid upon the 
refidaum left after evaporating water which had been im- 
pregnated with hepatic gas in which iron and manganefe 
had been digefted. I have performed this experiment, and 
the refult is exaétly as ftated by Mr. Lambe. 

Two drachms of the filings of bar-iron were placed in 
twenty-two ounce meafures of diftilled water, which had 
been impregnated with fulphurated hydrogen gas in Nooth’s 
apparatus. In five days twelve ounce meafures of inflam- 
mable air efcaped from the water. Six ounces of the clear 
fluid evaporated to drynefs, left a refiduum, confifting of de-, 
phlogifticated muriat of iron, which attra¢ted the moifture of 
’ Vou. VII. N the 
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the atmofphere. A few drops of fulphuric acid let fall upom 
it, produced an effervefcence, and white clouds of ox: mu- 
riatic gas efcaped, as was very evident from the fmell, and 
from the tefts generally ufed to dete the prefence of this 
gas. 


The difcovery of Mr. Lambe is the beft which has been 
made for many years. 


METHOD OF RESTORING WRITING WHICH HA6 
BEEN EFFACED BY OXYGENATED MURIATIC ACID, 

As the art of effacing writing by means of this acid might 
give rife to acts of fraud, the following letter from the Secre- 
tary-general of the French Minifter of the Interior has been 
lately publifhed in the official paper the Moniteur: it is 
addreffed to the editor :-—** C. Guietand, apothecary of the 
Grand Hofpital of Humanity, the ci-deyant Hotel-Dieu, has 
difcovered the means of reviving writing effaced by oxygen- 
ated muriatic acid*. His provels has been examined by 
chemitts, who have found, that it ‘is eafy, as well as fpeedy 
in its effect, and that it deferves to be known. 

«© The minifter, therefore, has determined ‘that it fhall be 
made known by being printed, I herewith tranfmit you an 
account of the procefs; and I requeft that you will infert it 
in your next number.” 


* May 26, 1800. (Signed) F. DESPORTES.” 


The fulphure of ammonia and the pruffiat of potafh are the 
two fubftances which C, Guitand prefers for reviving writing 
effaced by oxygenated muriatic acid. The difagreeable fmell 
of the fulphure of ammonia will, no doubt, prevent many per- 
fons from employing it: it has, however, this advantage, that 
it does not ftain the paper, and that it makes the writing re- 
appear when fimply expofed to its vapour in a clofe veffel or 
under a bell-glafs. But to produce this effeét more fpeedily, 
it will be beft to pour a few drops of it into water, and to dip 
the paper in it: the effaced writing foon re-appears. of a dark 
brown colour, and exceedingly legible. 


* The procefs for effacing writing by this acid may be feen in the 
Philofophical Magazine, Vol. LL. Pr 28. 
The 
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The pruffiat of potath gives a°blue colour to the writing, 
whether that effaced, or that which has been fubftituted for 
it; which is fufficient to detect fraud of this kind: it gives to 
the paper, at the fame time, a flight tint of blue. To employ 
it, you put into a bafon, or any other deep’veflel, and of a 
fuitable fize, as much water as may be fufficient for im- 
merfing the leaves of paper which you with to fubject to ex- 
amination. You then add about half a thimble-full of the 
pruffiat ; and, when it has been well mixed with the water, 
you immerfe in the liquid a Jeaf of paper. When it has im- 
bibed the liquid well, a few drops of fulphuric or any other 
acid, poured into the mixture in fuch a manner as to render 
it flightly acid, will be fufficient to make the writing re- 
appear. It ts well known that the fame fubftance poffeffes 
the property of reviving old writing if employed in the like 
manner, , 
BOTANY. 


On fome mountains in South Pruffia a plant was difco- 
vered in autumn laft which yields a fine beautiful filk. It 
grows on dry mountains, covered with bufhes, to a height of 
three or four feet; has roots of the fhape of quitch-grafs ; 
heart-fhaped leaves, of a light-green colour; a foft ftalk, of 
the thicknefs of a quill, covered with a firm filky baft; and 

a fruit fimilar to that of the filk-plant of Syria, with the dif- 
~ ference only, that the pods which contain the feed and filk- 
wool are more pointed and fmaller. The filk cannot be dif- 
tinguifhed from that of Syria. ; 


A NEW VOLCANIC ISLAND. 


A letter from the celebrated naturalift Pallas, dated the 
Tauride, announces, that on the 5th of September laft an 
ifland fuddenly made its appearance in the fea of Azof, at 
the diftance of 150 toifes from the fhore. This phenomenon 
was preceded by a noife like that of thunder, and accompa- 
nied with an eruption of fmoke and flames, the explofion of 
which was as loud as that of a large piece of ordnance: at 
the fame time a violent fhock of an earthquake was experi-~ 
enced from Cuban as far as Catrinodan. 
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VACCINE INOCULATION. 


An eftablithment has lately been formed at Paris for the 
-yaccine inoculation: <A trial of the vaccine inoculation,’? 
fays a letter from Paris, dated June 3, ** was begun here 
yefterday. Thirty children were inoculated with matter re- 
ceived from London, and according to the directions given 
by Dr. Pearfon. The matter was tranfmitted hither in phials | 
filled with hydrogen gas clofed by mercury, and covered with 
a piece of bladder. The greater part of thefe children were 
inoculated with the matter on lancets, which Dr. Pearfon 
recommended as moft efficacious; fome of them with 
threads, applied by means of velista ; and a fmall 
number with matter colle&ted on glafs. A daily report 
will be given of thefe trials, which are made at Vaugirard, 
the houfe of C. Colon, at which the members of the me- 
dical committee are to meet every day at one in the after- 
noon,’ 

The following letter on this fubjeé from Mr. Stromeyer, 
of Hanover, to Mr. Hannehmann, dated 24th March laft, 
contains fome further information refpecting the ftate of vac- 
cine inoculation on the Continent : 

This year we have inoculated forty perfons, as well with 
the vaccine matter received of Dr. Pearfon,.as with that from 
Dr. Jenner; all of whom underwent the difeafe properly. 

«¢ Betwixt the London and Gloucefter vaccine matter, it ap- 
pears to me there fubfifts an effential difference. The London 
matter produces frequently an eruption of {mall pimples, but 
they difappear within a day or two at furtheft. Dr. Pearfon 
calls thefe eruptions pu/flules, The Gloucefter matter has 
never produced this effect here; but it frequently occafioned 
ulcerations of the inoculated part, of a tedious and long dura- 

tion, which the former matter never did; on account of which 
I now only make ufe of Dr. Pearfon’s vaccine matter. 

© The nettle-fever-like eruptions I have obferyed feveral 
times, but ever that fort of eruption, repeatedly noticed i im 
London, which fo much refembles the fi nall-pow. 

“¢ Of all thofe I have inoculated, none of them were feverely 
ill during the difeafe, Their general fymptoms were, a flight 

9 fever, 
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fever, depreffion of fpirits, and a pale countenance. In afew 
inftances, in which the inoculated part attained to a due 
degree of maturity, and where a fwelling of the axillary 
glands was obferved, no figns of any illnefs exifted, at leaft 
no fymptoms could be obferved which proved the infection 
to have aéted upon the whole fyftem. Thefe I fhall re-ino- 
culate. Should the refult be as before, would it be fair to 
fuppofe them fecured againft fmall-pox infection ? ; 

“ The moft of our phyficians here exclaim againft the vac- 
cine inoculation; and their only weak and Glatt refuted 
argument is—Are people thus fecured for all their lifetime 
againtt the fmall-pox? Neverthelefs I have the fatisfation 
to fee a partiality for it difplayed by the greater part of the 
public; and I have already odalateas many noblemen’s 
children, as well as thofe of other very refpeétable inha-~ 
bitants of Hanover; and, without doubt, I fhall always have 
fubjects fufficient for continuing this inoculation. . 

“€ On the ninth, tenth, or dfyenth day, when the inocu- 

lated puftule is filled with lymph, and the furrounding i in- 
flammation is complete, I then ufually open it, colleét the 
lymph on cotton thread, and immediately lay fome more 
thread upon it, which is removed the following day: all 
thefe ferve for Rite inoculations. After this period I have 
hitherto defifted to repeat colle&ting more matter from fuch 
a puftule, but wifh to know how long it might. be conti- 
nued. 
' « TJ fhall efteem it'a great favour if you will lay thefe re- 
fults and queftions before Dr. Pearfon, and beg he will have 
the goodnefs to anfwer them. 
 & In Langenhagen, a village near Hanover, I have ino- 
culated the clergyman’s children along with four others ; 
which induced many farmers and peafants to have fheit 
children alfo inoculated. 

“‘ From Halle, Halberftadt, and many other places, I have 
receiyed applications for vaccine matter; which proves that 
the continent has many adherents to the vaccine inocula- 

ion as well as England. 

«© Dr. Ballhorn, an intimate and long acquaintance of mine, 
affifted me in mot of thefe operations, 1 in order ‘that he might 

vifit 
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vifit the inoculated patients when my time would not admit. 
of it. 

“< Tn Nos. 55 and 16 Nake Hanoverian Magazine we have 
pubhifhed our laft year’s inoculations, and we intend conti- 
nuing the fame from time to time. With Dr. De Carro, 
whom Dr. Pearfon knows, and who occupies himfelf greatly 
with this moculation, we ceo 

“« Only one of our this year’s patients has been inoieatated 
for the fmall-pox: a puftule was produced upon the imocu- 
lated part, accompanied with a flight furrounding inflamma- 

.tion, but no other effects whatever.’” 


‘NEW VOYAGE OF DISCOVERY. 


A new voyage of difcovery to the South Sea has been lately 
projected by the French. The National Inftitute have ob- 
tained two corvettes for that purpofe, which are now fitting 
out at Havre. They are to follow the route purfued by Den- 
trecafteaux, and to continue the refearches made during the 
Tate expedition into thofe feas in order to determine feveral 
unpartant points of geography. They will explore the feuth- 
ealt coafts of New Holland, and bring back fuch vegetable 
produGtions as are likely to anfwer the purpofes of cultivation 
in Europe. The command of this new enterprife is entrufted 
to, Captain Baudin, who has already diftinguifhed himfelf by 
his nautical talents and knowledge of the natural fciences, 
and who has enriched the Mufeum of Natural Hiftory at 
Paris with various. curious objects which he colleéted during 
a former voyage. C. Quenot, an able navigator and ob- 
ferver; and C. Ciccolini, a ci-devant knight of Malta, who 
has long applied to aftronamical purfuits in the College de 
France, are the aftronomers propofed for this expedition. 


DISCOVERIES IN AFRICA, 


The following particulars have been received refpecting 
the expedition of Horneman to the interior parts of Africa: 
—1In the month of September 1798, he fet out from Cairo, 
where he was expofed to great danger from the plague, and 

roceeded on his journey with the caravan bound to Fezzan, 
In the oafis of Seewah he found Brown’s obfervations re- 
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fpefting the fmall ancient buildings there, confirmed. He 
traced out the ground plan of the walls by which they were 
furrounded, in fuch a manner, that it appears highly probable 
that thefe ruins are of great antiquity, and perhaps belonged 
to the temple-of Jupiter Ammon. . During the courfe of 
their journey, after leaving this place, the caravan was ftop- 
ped by about a hundred Arabs on -horfeback, who infifted 
on Horneman and his fellow-traveller, a native of Cologne, 
who, after refiding long in Egypt, had become a Mahome- 
tan, being delivered up to them, on a pretence of their being 
French fpies; but they faved themfelves by repeating Arabic _ 
prayers from the Coran. In forty-one days the caravan ar- 
rived at Murfok. Here Horneman’s fellow-traveller died, 
and he himfelf was attacked by an endemial fever, which 

revented him from centinuing his journey with the caravan 
to Soudan. He therefore refolved, as foon as he was reco- 
vered, to remain at Tripoli till the departure of the next ca-_ 
ravan fur Soudan, and in the mean time to arrange his papers, . 
to make copies of them, and to tranfmit them to Europe 
by an Englith veffel. In the month of December he in- 
tended to return to Murfok, and to wait there for the de- 
parture of the next caravan to Fezzan in the fpring. It ap- 
pears by his letters, that, as he is now well acquainted with 
the languages and manners of the Mahometans, he enter- 
tains great hopes of being able to accompliih his expedition 


an a fuccefsful manner. 


BREWING. 

- One of the foreign journals announces, that Profeffor 
‘Scherer, of Vienna, has difcovered that beet-roots which 
have been fubjeéted to the prefs, and deprived of the greater 
_ part of their juice, alter being dried, and treated in the fame 
manner as grain intended to be made into malt, may be 
employed in the brewing of beer. A fact of a fimilar kind, 
which may furnith fome ufeful economical hints, is, that 
very good brandy may be made from goofeberries: a gentle- 
man of our acquaintance has now in his poffeffion fome * 
brandy procured from the hufks of goofeberries left in making 
goofeberry wine, which is little inferior to the beft French 
brandy. . 

LETTER 
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LETTER TO THE EDITOR. 
« sTR, Clifton, June 8, 1800. 

«< By a number of lately received communications, I find 
that much greater activity has been lately exerted in trying 
the effect of nitric acid in the venereal difeafe than I fup- | 
pofed. I had abandoned every idea of publifhing another 
feparate collection on this fubject ; but fo many curious faéts 
have been afcertained by my correfpondents, and the perfect 
and permanent antifiphylitic virtue of the acid, when pro- 
perly managed, fo entirely eftablifhed, that I cannot hefitate 
to forward the papérs, with which I have been favoured, to 
the prefs. They will be found to contain interefting obferya- 
tions on other fubjeéts. 

«¢ The printing of Mr. Davy’s refearches on nitrous 
(eafeous) oxyd will be finifhed this week. The volume will 
contain ample details on the effects produced by this gas 
when refpired. 
<¢ I am, Sir, yours very refpectfully, 

« Mr. Tilloch. THOMAS BEDDOES.” 


DEATHS. 


At Madrid, in January Jaft, J. Bapt. Munoz, well known 
by his Hiftory of the New World, which has been tranflated 
into different languages. This work is not yet completed.— 
On the 2oth of January, at Paris, J. B. Lé Roy, Member of 
the National Inftitute, Fellow.of the Royal Society of Lon- 
don, and of the Society of Philadelphia.—At Harderwyck, 
in Holland, on the 1ft of February, in the 32d year of his’ 
age, Dr. C. P. Schacht, profeffor of medicine, botany, che- 
miftry, and natural hiftory.—At Milan, in prifon, during the. 
courfe of the fame month, C. Barletti, formerly profeffor of 
natural philofophy at Pavia, and author of feveral works on 
natural philofophy and chemiftry—At Pavia, in March: 
Prifciani, profeffor of phyfiology, and author of feveral works: 
on that fubje&t. He has left to the univerfity his collection 
of preparations refpecting comparative anatomy, all made by 
himfelf, and which amount to feveral thoufand articles. 


-—— 
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I. An Account of fome Experiments on the Fecundation 
of Vegetables. In a Letter from THomas ANDREW 
Knicut, E/g. to the Right Hon. Sir Joszru BANKs, 
cS te i hg 


Tue refult of fome experiments which I have amufed 
myfelf in making on plants, appearing to me to be intereft- 
ing to the naturalift, by proving the exiftence of fuperfceta- 
tion in the vegetable world, and being likely to conduce to 
fome improvements in agriculture, I have taken the liberty 
to communicate them to you. 

The breeders of animals have very long ‘entertained an 
opinion, that confiderable advantages are obtained by breed- 
ing from males and females not related to each other, Though 
this opinion has lately been controverted, the number of its 
oppofers has gradually diminithed; and I can {peak from my 
own obfervation and experience, that animals degenerate, in 
fize at leaft, on the fame pafture, and in other refpeéts under 
the fame management, when this procefs of croffing the 
breed is neglected, 

The clofe analogy between the animal and vegetable world, 
and the fexual fyftem equally pervading both, aaveed me to 
fuppofe, that fimilar means might be produttive of fimilar 
effects in each; and the event has, I think, fully juttified 
this opinion, The principal object I had in view, was to 
obtain new and improved varieties of the apple, to {upply the 


%* From 7 ranfactions of the Royal Society of Londen for 1799, 
Vou. VII. 0 place 
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place of thofe which have become difeafed and amnesia, 
by having been cultivated beyond the period which nature 
appears to have affigned to their exiftence. But, as I forefaw 


that feveral years mutt elapfe before the fuccefs or failure of © 


this procefs could poffibly be afcertained, I wifhed, in the 
interval, to. fee what would be its effects on amnual plants. 
Amongft thefe, none appeared fo well calculated to anfwer 
my purpofe as the common pea; not only becaufe I could 
obtain many varieties of this plant, of different forms, fizes, 
and colours; but alfo, becaufe the ftru@ure of its bloffom, 
by preventing the ingrefs of infects and adventitious farina, 
has rendered its varieties remarkably permanent. I had a 
kind growing in my garden, which, having been long culti- 
vated in the fame foil, had ceafed to be productive, and did 
hot appear to recover the whole of its former vigour, when 
temoved to a foil of a fomewhat different quality; on this, 
my firft experiment, in 1787, was made. Having opened 2 
dozen of its immature bloffoms, I deftroyed the male parts, 
taking great care nof to injure the female ones; and, a few 
_ days afterwards; when the bloffoms appeared mature, I in- 
troduced the farina of a very large and luxuriant gray pea 
into one half of the bloffoms, leaving the other half as they 
were, The pods of each grew equally well; but I foon per- 
ceived that in thofe into whofe bloffoms the farina had not 
been introduced, the feeds remained nearly as they were be- 
fore the bloffoms expanded, atid in that ftate they withered. 
Thofe in the other pods attained maturity, but were not in 
any fenfible degree different fron: thofe afforded by other 
plants of the fame variety; owing, F imagine, to the ex- 
ternal covering of the feed (as I have found in other plants) 
being furnifhed entirely by the females In the fucceeding 
{pring, the difference, however; became extremely obvious ; 
for the plants from them rofe with exceffive lwzuriance, and 
the colour of their leaves and ftemé clearly indicated that 
they had all exchanged their whitenefs for the colour of 
ihe male parent: the feeds produced in autumn were dark 
gray. By introducing the farina of another white variety, 
(or, in fome infiances, by fimple culture,) I found this colour 
was eafily difcharged, aad a numerous variety of new kinds 


produced, 
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produced, many of which were, in fize, and in every other 
refpect, much fuperior to the original white kind, and grew 
with exceffive luxuriance, fome of them attaining the height 
of more than twelve feet. I had frequent occafion to obferve 
in this plant a ftronger tendency to produce purple bloffoms ; 
and coloured feeds, than white ones: for, when I introduced 
the farina of a purple bloffom into a white one, the whole of 
the feeds in the fucceeding year became coloured; but, when 
I endeavoured to difcharge this colour, by reverfing the pro- 
cefs, a part only of them afforded plants with white bloffoms ; 
this part fometimes occupying one end of the pod, and being 
at other times irregularly intermixed with thofe which, when 
fown, retained their colour. It may perhaps be fuppofed, 
that fomething might depend on the quantity of farina em- 
ployed; but I never could difcover, in this, or in any other 
experiment in which fuperfcetation did not take place, that 
the largeft or fmalleft quantity of farina afforded any differ- 
ence in the effect produced. 

The diffimilarity I obferved in the offspring afforded by 
different kinds of farina, in thefe experiments, pointed out 
to me an eafy method of afcertaining whether fuperfcetation 
(the exiftence of which has been admitted amongft animals) 
could alfo take place in the vegetable world. For, as the 
offspring of a white pea is always white, unlefs the farina of 
a coloured kind be introduced into the bloffom, ‘and, as the 
colour of the gray one is always transferred to its offspring, 
though the female be white, it readily occurred to me, that 
if the farina of both were mingled, or applied’at the fame 
moment, the offspring of each could he eafily diftinguifhed. 

My firft experiment was not altogether fuccefsful ; for the 
offspring of five pods (the whole Which efcaped dhe birds) 
received their colour from the coloured male. There was, 
however, a {trong refemblance to the other male, in the 
growth and character of more than one of the plants; and 
_ the feeds of feveral, in the autumn, very clofely refembled it 
in every thing but colour, In this. experiment I ufed the 
farina of a white pea, which poffeffed the remarkable pro- 
perty of fhrivelling exceflively when ripe; and, in the fe- 
¢ond year, I obtained white feeds, from the gray ones above 

O2 mentioned, 
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mentioned, perfectly fimilar to it. I am ftrongly difpofed to 
believe, that the feeds were here of common parentage; but 
I do not conceive myfelf to be in paffeffion of facts fufficient 
to enable me to fpeak with decifion an this queftion. 

If, however, the female afford the firft organifed atom, 
and the farina aét only as a ftimulus, it appears to me by 
no means impoffible, that the explofion of two veficles of 
farina, at the fame moment, (taken from different plants,) 
may afford feeds (as I have fuppofed) of common parentage ; 
and, as I am unable to difcover any fource of inaccuracy in 
this experiment, I muft believe this to have happened. 

Another fpecies of fuperfoetation (if I have juftly applied 
that term to a procefs in which one feed appears to have been 
the offspring of two males) has occurred to me fo often, as to 
remove all poffibility of doubt as to its exiftence. In 1797, 
that year after I had feen the refult of the laft-mentioned ex- 
periment, having prepared a great many white blofioms, I 
introduced the farina of a white and that of a gray pea, 
nearly at the fame moment, into each; and as, in the laft 
year, the character of the coloured male had prevailed, I 
ufed its farina more fparingly than that of the white one; 
and now almoft every pod afforded plants of different colours, 
The majority, however, were white; but the characters of 
the two kinds were not fufficiently diftinéct to allow me to 

judge with precifion whether any of the feeds produced were 
of common parentage or not. In the laft year I was more 
fortunate: having prepared bloffoms of the little early frame 
pea, I introduced its own farina, and immediately afterwards 
that of a very large and late gray kind, and I fowed the feeds 
thus obtained in the end of the Jaft {ummer. Many of them 
retained the colour and character of the {mall early pea, not 
in the flighteft degree altered, and bloffomed before they were 
eighteen inches high; whilft others, (taken from the fame 
pods,) whofe colour was changed, grew to the height of more 
than four feet, and were killed by the froft, before any blof- 
foms appeared. 

It is evident, that in thefe inftances fuperfcetation took 
place; and it is equally evident, that the feeds were not all 
of common parentage. Should fubfequent experience evince 

that 
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that a fingle plant may be the offspring of two males, the 
analogy between animal and vegetable nature may induce 
fome curious conjecture relative to the procefs of generation 
in the animal world. 

In the courfe of the preceding experiments, I could never 
obferve that the character, either of the male or female, in 
this plant, at all preponderated in the offspring; but, as this 
point appeared interefting, I made a few trials to afcertain it. 
And as the foregoing obfervations had occurred in experi- 
ments made principally to obtain new and improved varicties 
of the pea, for garden culture, I chofe, for a fimilar purpole, 
the more hardy varieties ufually fown in the fields. By in- 
troducing the farina of the largeft and moft luxuriant kinds 
into the bloffoms of the moft diminutive, and by reverfing 
this procefs, I found that the powers of the male and female, 
in their effects on the offspring, are exactly equal. The 
vigour of the growth, the fize of the feeds produced, and the 
feafon of maturity, were the fame, though the one was a very 
early, and the other a late variety. I had, in this experi- 
ment, a ftriking inflance of the flimulative effe&ts of crofling 
the breeds; for the {malleft variety, whofe height rarely ex- 
ceeded two feet, was incréafed to. fix feet; whilit the height 
of the large and luxuriant kind was very little ditiinithed. 
By this procefs, it is evident, that any number of new varie- 
ties may be obtained; and it is highly probable, that many 
of thefe will be found better calculated to correct the defects 
of different foils and fituations, than any we haye at prefent ; 
for I imagine that all we now poffefs, have in a great mea- 
fure been the produce of accident; and it will rarely happen, 
in this or any other cafe, that accident has done all that art 
will be found able to accomplith. 

The fuccefs of my endeavours to produce improved va- 
rieties of the pea, induced me to try fome experiments om 
wheat; but thefe did not fucceed to my expectations. I 
readily obtained as many varieties as I wifhed, by merely 
fowing the different kinds together; for the ftruéture of the 
bloffom of this plant (unhke that of the’pea) freely admits 
the ingrefs of adventitious farina, and is thence very liable 
to {port in varieties, Some of thofe I obtained were excel- 

lent ; 
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lent; others very bad; and none of them permanent, By 
feparating the beft varieties, a moft abundant crop was pro~ 
duced; but its quality was not quite equal to the quantity, 
and all the difcarded varieties again made their appearance, 
Tt appeared to me an extraordinary circumftance, that in the 
years 1795 and 1796, when almoft the whole crop of corn in 
the rfland was blighted, the varictics thus obtained, and thefe 
only, efeaped, in this neighbourhood, though fown in feveral 
different foils and fituations. 

My fuccefs on the apple (as far as long experience and at- 
tention have enabled me to judge from the cultivated appear- 
ance of trees which have not yet borne fruit) has been fully 
equal to my hopes. But, as the improvement of this fruit 

was the firft object of my attention, no probable means of 
improvement, either from foil or afpeét, were neglected. The 
plants, however, which I obtained from my efforts to unite 
the good qualities of two kinds of apple, feem to poffefs the 
greateft health and luxuriance of growth, as well as the moft 
promifing appearance in other refpects. In fome of thefe, 
the character of the male appears to prevail; in others, that 
of the female; and in others, both appear blended, or neither 
is diftinguifhable. Thefe variations, which were often ob- 
fervable in the feeds taken from a fingle apple, evidently 
arife from the want of permanence in the charaéter of this 
fruit when raifed from feed. 

The refults of fimilar experiments on another fruit, the 
Brape, were nearly the fame as of thofe on the apple, except 
that, by mingling the farina of a black and a white grape, 


juft as the bloffoms of the latter were expanding, I fome-. 


times obtained plants, from the fame berry, fo diffimilar, 
that I had good reafon to believe them the produce of fuper- 
feetation. By taking off the cups, and deftroying the :mma- 
ture male parts, (as in the pea,) I perfeétly fucceeded in 
combining the. charaéters of different varieties of this fruit, 
as far as the changes of form, and autumnal tints, in as 
leaves of the ffaprings will allow me to judge. 

Many experiments, of the fame kind, were tried on other 
plants; but it is fufficient to fay, that all tended to evince, 
that improved varieties of every fruit and efculent plant may 

be 
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be obtained by this procefs, and that nature intended that a 
fexual intercourfe fhould take’-place between neighbouring 
plants of the fame fpecies. The probability of this will, i 
think, be apparent, when we take a view of the variety of 
methods which nature has taken to difperfe the farina, even 
of thofe plants in which it has placed the male and female 
parts within the fame empalement. It is often feattered by an 
elaftic exertion of the filaments which fupport it, on the firit 
opening of the bloflom; and its exceflive lightnefs renders it 
capable of being carried to a great diftance by the wind. Its 
pofition within the bloffom is generally well adapted to place 
it on the bodies of infects; and the villous coat of the nu- 
merous family of bees, is not lefs well calculated to carry it. 
I have frequently obferved, with great pleafure, the difperfion 
of the farina of fome of the graffes when the fun had jut 
tifen in a dewy morning. It {eemed to be impelled from the 
plant with confiderable force; and, being blue, was eafily 
vifible, and very ftrongly refembled, in appearance, the ex~- 
plofion of a grain of gunpowder. An examination of the 
firu&ture of the bloffoms of many plants, will immediately 
point out, that nature has fomething more in view, than that 
its own proper males fhould fecundate each blofiom; for the 
means it employs are always thofe beft calculated to anfwer 
the intended purpofe. But the farina is often fo placed, that 
it can never reach the fummit of the pointal, unlefs by ad- 
ventitious means; and many trials have convinced me, that 
it has no action on any other part of it. In promoting this 
fexual intercourfe between neighbouring plants of the fame 
‘f{pecies, nature appears to me to have an important purpofe 
in view; for, independent of its ftimulative power, this in- 
tercourfe certainly tends to confine, within more narrow 
limits, thofe variations which accidental richnefs or poverty 
of foil ufually produces, It may be objected, by thofe who 
admit the exiftence of vegetable mules, that, under this ex- 
tenfive intercourfe, thefe muft have been more numerous; 
but my total want of fuccefs, in many endeavours, to produce 
a fingle mule plant, makes me much difpofed_to believe that 
hybrid plants have been miftaken for mules; and to doubt 
(with 
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(with all the deference I feel for the opinions of Linnaeus 
and his illuftrious followers) whether nature ever did, of 
ever will, permit the production of fuch a montter. The 
exiftence of numerous mules in the animal world, between 
kindred fpecies, is allowed; but nature has here guarded 
arainft their produétion, by impelling every animal to feck 
its proper mate; and, amongft the feathered tribe, when, 
from perverfion of appetite, fexual intercourfe takes place 
between thofe of diftinct genera *, it has, in fome inftances 
at leaft, rendered the death of the female the inevitable con- 
fequence. But, in the vegetable world, there is not any 
thing to dire& the male to its proper female: its farina is 
carried, by winds and infects, to plants of every different 
genus and fpecie 3 and it therefore appears to me, (as vege- 
table mules certainly are not common,) that nature has’ ‘not 
permitted them to exift at all. 

I cannot difmifs this fubjedt without exprefling my regret, 
that thofe who have made the fcience of botany their ftudy, 
fhould have confidered the improvement of thofe vegetables 
which, in their cultivated ftate, afford the largeft portion of 
fubfiftence to mankind and other animals, as little connected. 
with the object of their purfuit. Hence it has happened, 
that whilft much attention has been paid to the improve- 
ment of every fpecies of ufeful animal, the moft valuable 
efculent plants have been almoft wholly neglected. But, 
when the extent of the benefit which would arife to the 
agriculture of the country, from the pofleffion of varieties of 
plants which, with the fame extent of {foil and labour, would 
allord even a {mall increafe of produce, is confidered, this 
this fubje& appears of no inconfiderable importance. The 
improvement of animals is attended with much expenfe, 
and the improved kinds neceflarily extend themfelves flowly ; 
but a fingle bufhel of improved wheat or peas, may in ten 
_ years bee made to afford feed enough to’ fupply the whole 
ifland; and a fingle apple, or other fruit-tree, may within 
the fame time be extended to every garden in it. Thefe 
confiderations have been the caufe of my addrefling the fore 


* This is faid to be the cafe with the drake and the hen, 
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going obfervations to you at this time; for it was much my 
with to have afcertained, before I wrote to you, whether in 
any inftance a fingle plant can be the offspring of two male 
parents. The decifion of that queftion muft of neceflity have 
occupied two years, and muft therefore be left to the teft of 
future experiment. 


II. Chemical Experiments and Obfervations on the Prepara- 
tion of Sugar from vegetable Productions found in Europe, 
By StcisMUND FREDERICK HERMBSTADT*. 


OP ae chemical examination of vegetable fubftances, and 
the refearches made refpecting their admixture and compo- 
nent parts, furnifh fufficient proofs that the Eaft and Weft 
Indies are not the only countries which nature has blefled 
with faccharine plants. Saccharine matter is diffufed in fuch 
abundance throughout the vegetable kingdom, that nothing 
is neceffary but pelercsce to Paiicaves thofe individual fae 
of the grand chain from which it may be extraéted in the 
greateft plenty, in the pureft manner, and at the cheapeft 
rate. 

Of all the plants hitherto examined for this purpofe. There 
is none, without doubt, that approaches fo near to the fugar- 
cane as the maple-tree, particularly the fugar-maple acer 
faccharinum, and the filver-maple acer dafycarpum. Thefe 
trees have been employed in North America more than half 
a century for making fugar, and during the laft eight years 
with very great fuccefs. J have learned by my own experi- 
ments, purpofely made on various kinds of the maple, and 
on a pretty large feale, for three years, fince the winter of 
1796, not only that they may all be employed with greater 
or lefs advantage for the produétion of fugar, but that the 
fugar and filver maples which grow in Germany, and even 
on indifferent foil, when their juice is boiled, will produce 
fugar ful'y equal to the raw or mofcavado fugar of the Weft 
Indies, and at fo cheap a rate, that a pound will not cof 

* From Schriften der Gefell{chaft naturforfehender Freunde xn Berlin, 
Vol. IT. 
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more than four-pence or five-pence. But it may be readily 
feen, that when this labour can be undertaken on a large 
fcale, in which cafe one workman, during the procefs of 
tapping, might be able to attend 500 trees, and if the liquor 
could be boiled with coals or turf, a pound of fuch fugar 
would not coft nearly fo much. The procefs of boiling 
the juice is fo fimple that it may be undertaken by every 
farmer. As a proof of this I fhall obferve, that Count Von 
Podevils, of Gufon, having brought his huntf{man to me 
in order that he might be prefent at the boiling of maple 
juice, and to learn the method, he foon after tried the pro- 
cefs himfelf on his mafter’s eftate, and fent him a pretty 
Jarge portion of maple fugar as a fpecimen. But it appears, 
from various experiments, that the fugar and filver maples 
are the propereft for this purpofe. As the afh-leaved maple, 
acer negundo; common maple, acer campefire; Norway ma- 
ple, acer plantoides; great maple or baftard fycamore, acer 
pfeudo-platanus ; and all the other fpecies, are lefs abundant 
in juice, and as the juice contains lefs faccharine matter, 
the manufaturing of maple fugar can be expected to become 
advantageous only when fufficient plantations of the filver 
and fugar maples have been formed, and have come to ma- 
turity, which will require a period of from twenty-five ta 

thirty years * 
In 


* T cannot omit taking this opportunity to refute fome ridiculous ideas 
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which have been entertained in regard to the maple. Sometimes it is faid - 


that it is apt to be killed by the feverity of the froft in winter; fometimes 
that it dies after being tapped; and fometimes that it is deftroyed by car 
terpillars. In regard to the firft objetion, I fhall refer to the maple plan- 
tations of Count Veltheim at Harbke. The greater part of the fugar and 
filver maples there are above thirty years old; they withftood the cold 
winters of the years 1776, 1788, and 1793; and will ftill continue to 
thrive, for the leat trace of corruption, not even in the branches, can 
be obferved in them. Muf not thefe trees have been long ago deftroyed, if 
they are fo liable to fuffer from the effects of froft? In regard to the fe- 
cond obje&tion, that alfo may be refuted by experience. The maples at 
Harbke have been tapped two years fucceffively without one of them 
being hurt; on the contrary, they produced bloffoms and feeds ‘the fol- 
lowing fpring. This winter Count Veltheim caufed them to be tapped, 
for the third time. Ia the like manner, {everal trunks of the acer pfeudo- 

« platanus 
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In order, therefore, that Germany, and in particular the 
Pruffian flates, may not be fo long deprived of an opportu- — 
nity of eftablifhing manufactories of fugar from indigenous 

. productions, it woald he of great Beneat’ if, among the many 
faccharine plants which nature has beftowed on Germany, 
one were difcovered capable of producing a fubftitute for 
Weft India fugar, until plantations of the maple-tree can be 
formed. ‘This confideration induced me, while employed in 
refearches refpeCting maple fugar, to begin a feries of expe- 
fiments, the objet of which was, to examine what the old 
and modern chemifts had done on this fubje&t, and to en- 
large their difcoveries by my own. The refult of my expe- 
riments was as follows: 


I. Experiment on Turkifh Wheat in order to procure 
Sugar from it. 

Turkith wheat, (zea mays,) according to Mr. Von Jufti *, 
contains a great deal of real fugar in the knots of the young 
ftalks. Mr. Jacquin, of Viennat, frequently fucceeded in 
preparing fugar from the ftalks of Turkifh wheat; and the 
fame thing is afferted by Mr. Marabelli in a treatife which 
he publifhed on this fubject. The manufacturing of fugar 
from the ftalks of Turkith wheat; and efpecially fuch as grows 
in a marfhy foil, has been tried alfo in Italy on a large feale ; 
but it has been found that the fugar procured from this pro- 
duction is tuo dear, when the price of it is compared with 
platanus and acer plantoides, in the forefis of Prince Henry of Pruffia at 
Rheinfberg, were tapped laft winter (1798) without one of them fuftain- 
ing the leaft injury. In drder to try how far it was poffible to killa 

‘ tmaple+tree by tapping, I caufed two trunks to be bored with twenty-four 
holes each, and when the fap had ceafed flowing, the holes not only were 
left open, but eighteen deep wounds were made in each tree with an axe, 
and all the branches were lopped off; yet both thefe trees remained found, 
and next fommer all tlie wounds had clofed up of themfelves. The cafe 
Is not the fame with the birch, which, when tapped, and deprived of a 
great deal of fap, immediately dies: The third objection is fo ridi- 
‘ulous, and fo contrary to experience, that nothing needs be faid on the 
hid —H. 

* See his Dhoeivin: “Schriften, Part I. p, 397, and Part II. p- 191, 
4 Crell’s Chem, Annalen for 1794, Vol. 1, p. 96. 
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that of raw fugar. As my principal objeé&t was to be con4 
vinced of this by my own obfervation, I made the following 
experiments : 

I fowed for this purpofe, in the fummer of the year 1796, 
on a pretty good, but fomewhat marfhy foil, a certain quan+ 
tity of Turkith wheat. When the. young plants were about 
fix inches in height, the leaves, on being chewed; had a 
{weetifh tafte, but the ftalks, particularly at the joints, had 
a real faccharine tafte. Thefe young plants were cut clofe to 
the ground, and, after they had beem freed from the leayes 
and dirt adhering to them, ten pounds of them were bruifed 
in a ftone mortar, and the juice expreffed. This juice; 
which weighed three pounds, and which had a {weet but 
herbaceous tafte, was clarified with the white of an egg; ; and 
the liquor, which was now of a bright yellow wine bala, 
and which had loft almoft entirely its impleafant tafte, was 
infpiffated to the confiftence of fyrup, eight ourices of which 
would haye afforded an agreeable fyrup fit for ufe. 


9. Examination of the Ears of Turkifhb Wheat. 

As the young ears of Turkifh wheat, when they are juft 
beginning to be formed, have a very agreeable faccharine 
tafte, thefe alfo were fubjected to examination, Ten pounds 
of them, freed from the furrounding leaves, berng bruifed 
in a ftone mortar, and then prefled, gave four gomeue of a 
milky juice, which could not be perfeetly clarified by the 


white of an egg. When evaporated flowly to the confiftence: 


of fyrup, 1 eriaings from the above quantity of juice nine 
ounces of a brown well tafted fyrup; which, however, was 
diftinguifhed by a greater abundance of flimy matter a 
the former. 


3. Examination of the Stalks of Turkifb Wheat at a later 
Period of Growth. 


Twenty pounds of the ftalks of this plant at a miore ad- 
vanced period of growth being chopped, were bruifed in a 
fione mortar with a little water, and the juice was expreffedy 
This juice, which had an unpleafant herbaceous and fome- 
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what fharp tafte, when clarified as before, with the white of 
an eggs and then infpiffated, gave twelve ounces of fyrup, 
which had a difagreeable faline tafte; and might be confidered 
rather as a vegetable extra& than a fyrap. 


4. Experiment made to obtain dry Sugar froni Turkish Wheat. 
To try how far it was poffible to obtain cryftallifed fugar 
from this plant, a quantity of fyrup prepared from the young 
ftalks, and another procured from the ears, were each dif= 
folved by newly made lime-water, and then boiled flowlys 
during which procefs a great deal of impurities were thrown 
up. When the hquors, were {trained through a woollen 
cloth, each of them was infpiflated fecuraeely to the con- 
fiftence of thick fyrup, and fuffered to remain for eight 
months in a glafs in a place moderately warm. At the end 
of that time I found. fmall eryftals of real {ugar fhot up in 
them; but it was with great difficulty they could be fepa- 
rated from the fluid part, the quantity of which was far 
greater. Each of the fyrups was therefore infpiffated, at a 
gentle heat, to complete drynefs, and the dry mafs was then 
digefted with fix parts of reétified fpirit of wine, The 
liquor, tlill warm, being fpeedily {trained through a piece of 
linen as the undiflolved flimy parts remained behind, real 
fagar of a yellowifh colour cryftallifed from the fpiritaous fo- 
Jution on cooling. The alcohol was now drawn off from the 
-remaining liquor, and more fugar was obtained from the re- 
fiduum by flow evaporatiort. I procured in the whole from 
the fyrup produced by the young ftalks, two ounces; and 
from that produced by the young ears, one and a half ounce 
of fugar. 

By this it is fufficiently proved that real fugar may be. ob- 
tained both from the young freflr fialks and from the young 
ars of Turkifh wheat. The feparation of it, however, frdm 
the gummy and other parts with which it is combined, is 
attended with fo much difficulty; and the produce in general 
is fo fmall, that a pound of raw fugar of this kind will not 
coft lefs than a dollar; fo that, in an economical point of 
view, no advantage can be expected from the preparation of 
fugar in this manner, 

5. Experiment 


e 
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5- Experiment made io obtain Sugar from Siberian 
Cow-parjnip. 

The Ruffian or Kamtfchatfdale cow-parfnip, Heracleum 
Sphondylium Linn. Heracleum_ Sebiricum has been long 
known as a faccharine plant. According to Steller, it is 
the moft abundant in faccharine matter next to the fugar- 
cane.* The Ruffians call it fwcet-herb, and the inhabitants 
of Kamtfchatka kut/ch. According to Gmelin, it is in no-= 
thing different from common bear’s breech; but according 
to others, it forms a peculiar {pecies Sphondylium Panaces. 
The natives of Kamtfchatka gather the ftems and large ftalks 
of the Ieaves, and having freed them from the leaves, ferape 
the external rind_with m: fadete. fhells, and then leave them to 
dry in the fun. 

The natives of Kamtfchatka generally chew thefe dried 
ftalks in order to extract from them the faccharine matter. 
When the moifture of the juice bas been evaporated in the 
fun, the furface of the ftem becomes covered with a white, 
faccharine, mealy fubftance, which is feparated by fhaking 
the ftalks in leathern bags, and which is then preferved as 
powder fugar. Forty pounds of dried ftems produce, how- 
ever, fearcely a quarter of a pound of this fugar, which there- 
fore is fcarce. The ftems and roots of this plant are em- 
ployed alfo by the natives of Kamtfchatka ah preparing a 
kind of brandy +. 

As I did not find the ftems of this plant nearly fo abun- 
dant in faccharine matter as thofe growing in Siberia are faid 
to be, I colleéted about four pounds of the roots in the end 
of harveft: they had a fweetifh tafte, fomething like that of 
parfnips. I fcraped off the rind and then dried them, but I 
could obferve on them no faccharine incruftation. I there- 
fore rafped the whole four pounds, kneaded the rafpings with 
water, and exprefled the juice, which had.a fweetith and 
fomewhat fharp tafte. I then boiled it with the white of an 
ege, by which it was clarified ; and having infpiffated the 
Score it produced fix ounces of a brown and not unpleafant 


-* Steller’s Reifon nach Kamt/coatka, p. 84. 
+ Gmelin Flora Sebiricay Vol. I. pe 214 
fyrup; 
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fyrup, in which, after the end of three months, a kind of 
brown granulated fugar had cryftallifed. This fugar, how- 
ever, was not free from a foreign tafte. That fugar can be 
obtained from this plant is therefore proved, but, in an eco- 
nomical point of view, neither the fugar nor the fyrup it pro- 
duces would be advantageous, as both would be too ex- 
penfive. It is not improbable that this plant in our climate 
is lefs abundant in fugar than that found in Kamtfchatka. 


6. Experiment with the Jutce of Grapes in order to obtain 
Sugar. 


The liquor obtained from perfectly ripe grapes, evidently 
fhows, by its fweet tafte, that it contains abundance of 
faccharine matter, but mixed with a great deal of muci- 
lage. In order that I might try how far it was poffible to 
procure from it real fugar, or at leaft fyrup, fit for domeftic 
purpofes, I undertook the following experiment :—Eight 
Berlin quarts of juice obtained from perfeétly ripe and {weet 
grapes, by merely fuffering it to diftil fpontaneoufly, was 
mixed with the white of an egg, then boiled and clarified, 
and afterwards filtered. The clear filtered liquor being eva- 
porated, gave three pounds of a fyrup not unpleafant, but 
which had a fomewhat fourifh tafte. To free it from its 
acidity it was diffolved in lime-water, till it appeared by re- 
agents that it contained no more free acids The liquor was 
then once more clarified with the white of an egg, and again 
evaporated, by which means I obtained a very pieafant fyrup, 
but notwithftanding all my labour I was not able to procure 
from it cryftallifed fugar. This fyrup, therefore, while a 
hog(head of new wine cofts fifteen dollars, would be too 
expenfive to be ufed for domeftic purpofes. 


4. Experiments with the Juice of the White and Black Birch 


to obtain Sugar from it. 


Different opinions have been entertained refpeéting the 
pofibility of obtaining fugar from the juice of the birch. 
As fome have afferted that fugar may be procured from this 
liquor, while others have maintained the contrary, I was 


defirous to determine the queftion by my own experience.» 


According 
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According to Stahlhammer’s experiments *, eight quarts 
ef the juice of the common white birch i bon alba, drawn 
eff in the fpring, gave a fmall quantity of fyrup, weaker 
than that obtained from the maple, but fuperior to the 
common brown fyrup. We are told, on the other hand, 
by Kalm+, that a great deal of fugar is prepared from the 
juice of the black American birch Betula nigra carpint ifolia, 
called alfo the fugar-birch, but that this fugar is not alto- 
ether fo fweet as the maple fugar, By the kindnefs of 
Count Von Veltheim, at Harbke, I was enabled to obtain a 
fufficient quantity of the juice of both thefe kinds of birch, 
with which I made the following experiments : 

The trunks of fifty white birches, of from eight to ten 
inches in diameter, being pierced in the month of April, 


which is the moft favourable period, gave in the courfe of 


four days 140 Berlin quarts of fap, which by infpiffation 
produced two and a half pounds of brown fyrup, which had 
an unpleafant tafle, and from which no cryftallifable ene 
could be obtained. 

On the other hand, ten trunks of the black birch which 
had been tapped, gave in the courfe of ten days fifty quarts | 
of fap, which produced by infpiffation one pound and a half 
of very good fyrup; which, however, was far inferior to that 
obtained from the maple, though it was better than common 
fyrup, and therefore I am induced to believe that Stahlham- 
mer for his experiments muft have employed the black birch. 
Tn the courfe of four months a confiderable portion of fugar 
had cryftallifed from the juice of this birch. It is therefore’ 
proved that real fugar may be obtained from the fap of the 
Black birch, but inferior in quality to that of the maple- lige, ‘ 
and much more expenfive. 


8. Experiments with the IVbite Beet Beta cicla alba. 


The late Margraf made various experiments, above fifty 
years ago, with feveral kinds of beet-root, in order to try 
how far it was poflible to procure fugar from them, and 
according to his own account he fucceeded in obtaining from 

* Tranfadtions of the Swedifa Academy of Sciences, Vol. XXXV. p. 335+ 


+ Ibid. Vol, XIE. piagt. 
the 
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the Beta cicla not only good fyrup, but fugar, fit for domeftic 


purpofes. Two pounds of frefh roots gave on drying half a 


pound; and from this quantity he produced, after extracting 
the juice by means of rectified [pirit of wine, half an ounce of 
good fugar. 

In confequence of thefe experiments I took 130 roots, 
which weighed fixty-eight pounds, and having bruifed them 
and expreffed the juice, I poured tepid water over the refidu- 
um, expreffed the juice again, and obtained altogether twenty 
quarts of juice. This juice I evaporated to one-third, then 
added to it twenty quarts of frefh lime-water, and boiled the 
whole for half an hour. The clear liquor, which was of a 
yellow wine colour, being filtered when cool, and then in- 
fpiffated, wave fix pounds of a pleafant brownifh-yellow tranf- 
parent fyrup. A part of this fyrup T poured into a fomewhat 
deep glafs evaporating veffel, in the infide of which I placed 
fome glafs rods, and fuffered the liquor to evaporate in a 
moderately warm place for fixteen weeks, at the end of which 
I found the glafs rods covered with cryftals of fugar, fome of 
which were as large as lentils, and others as peas, and which 
had a perfeét refemblance to yellow fugar-candy. As the 
quantity of thefe beets which I employed coft half-a-crown, 
and as the reft of the expenfe amounted only to about eight~- 
pence, a pound of fuch fyrup would coft no more than fix- 
pence or feven-pence, which fufficiently proves that it might 
be ufed as a fubftitute for common fugar fyrup. Sugar alfo 
fit for domeftic purpofes might be made from it; and though 
it would be inferior to maple fugar, and though the procefs 
for obtaining it would be fomewhat tedious, it might be 
ufed with advantage when we confider the high price of 


common fugar. 


[To be concluded in the next Number: ] 
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TIT. Ob/ervations on the Evening and Morning Déw; in a 
Letter addreffid to C. HASSENFRATZ, of the Polytechnic 
School, By C. A. Prieur *. 


As you requeft me to give you in writing the fubftance 
of what I faid a few days ago refpeCting the “phenomena of 
the evening and morning ches 4 thall endeavour to gratify 
your eifes: being as fearon as you. are, that fome utility 
may refult from it to the young citizens whom you inftru@. 
The evening and morning dew occur to us fo frequently, 
and in fo many climates, that there is reafon to be aftonifhed 
that philofophers fhould have hitherto paid fo little attention 
to thefe phenomena, and been contented with the vague 
explanations given on the fubject. In the year 1788, I often 
had occafion to ride out in the morning and evening; and 
being thus expofed ‘to the impreffions of the dew, I reflected 
particularly on thé circumftances of thefe phenomena, which 
have been as yet fo little examined. I well knew that moif- 
ture depofited on bodies placed in, the open air at the time 
of funfet, was not the fame as that feen afterwards on thefe 
bodies at the period of funrife: that confequently there was 
an interruption in the phenomenon; an evaporation of the 
dew or water which appeared in the evening, and a new 
production of water in the morning, I was acquainted alfo 
with this partial explanation in regard to the evening dew, 
viz. that the moifiure feen in the evening arifes from the air 
being no longer able to retain the water which it held in fo- 
Jution during the day. But whence that wind which always — 
proceeds Co the quarter where the fun is, and which al- 
ways accompanies this precipitation of water? And befides, 
how happens it, that when the fun is about to appear above 
the horizon, and even after it has been fomewhat heated by 
his prefence, there fhould be occationed a greater cold, a 
fironger wind, and a more abundant precipitation of water 
than in the evening? To folve this difficulty I had recourfe 
to thofe fundamental principles by the help of which Monge 
* From Journal de |’ Ecole Polytechnique, Vol. UU. b 
1aS 
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has explained, in fo ingenious a manner, the greater part of 
the phenomena of meteorology; and I foon conceived that 
they were fufficient for the object in queftion. - 

The principles from which we mutt fet out, and which it 
is here proper to call to mind, are the three following; 

1ft, The air, every thing elfe being equal, diflolves more 
water in proportion as it is denfer, that is to fay, more com- 
preffed. 

2d, It diffolves a greater quantity alfo in proportion as its 
temperature is more elevated. 

3d, The denfity or fpecific gravity of air which holds water 
in folution, is lefs than the fpecific gravity of pure air, the 
preflure and temperature being equal; and this fpecific gra- 
vity is lefs according as the quantity of water diffolved in the 
air 1s greater. 

Tt muft, in the next place, be admitted, that the changes 
of preflure and weight which may take place in fome co- 
Jumns of the atmofphere, muft neceffarily difturb its equili- 
brium, and produce in it movements or currents. 

Thefe bafes being laid down, let us fuppofe for a moment, 
to render our examination eafier, that the earth, deprived of 
its rotary motion, is in an immoveable ftate before the fun; 
and let us fet afide alfo the confideration of all local influ- 
ence, or in general all caufes that tend to perturb the regu- 
larity of effets. In this ftate of things what will take place 
in our atmofphere? The air expofed to the rays of the fun 
will be heated, and particularly that part of it near the earth, 
on account of its greater denfity and the reverberation of the 
planet. The air thus heated will acquire a greater diffolving 
power,. and will indeed diffolve a great deal of water if there 
be any in contact with it. It will take up water therefore 
from the fea, from lakes, rivers, and ponds, and from re- 
fervoirs, the furface of which is expofed’to its ation: it will 
even abforb part of the moifture with which the earth may 
be impregnated. 

Let us now confider what will take place in a vertical co- 
lumn affumed in the atmofphere, and firft in one lying di- 
rectly under the fun, The air being heated at its lower part, 

Q2 and 
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and becoming fpecifically lighter by diffolving water, will 
rife and be replaced by the adjacent air. A current, there- 
fore, will be eftablithed in the column from the bottom up- 
wards, Were this column infulated from the neighbouring 
columns, as it would be if contained in a vertical tube, in pro- 
portion as the inferior air charged with water rofe, the upper 
air would defcend; would become charged with water in its 
turn; and would afcend, and be continually replaced without 
interruption. Befides, the air holding water in folution, when 
it attained to a certain height, and experiencing there a colder 
temperature with a lefs degree of preffure, would become 
fuper-faturated, and would abandon its excefs of water. There 
would thus be formed a fog or cloud, which might continue 
to afcend in confequence of the movement it had acquired, 
but which, when accumulated to a certain point, would fall 
down in rain. It may readily be conceived that this tranf- 
lation of air from a lower to a higher, and from a higher to 
a lower fituation, would be performed by reciprocal infiltra-. 
tion, or by a current in both directions regularly maintained, 
But things are not altogether fo in fuch a vertical column, 
becaufe in reality it is not feparated from the reft. The latter 
is fubject to the fame effe&ts, only that they are lefs in pro- 
portion as thefe columns are removed from the direction of 
the fun: the heat, folution of water, and afcenfional force, 
go on decreafing the further they are diftant from that direo- 
tion. If the furface of the earth, therefore, be fuppofed a 
plane, it will be neceffary to reprefent the air which rifes as 
a fort of cone, with its fummit dire&ted towards the heating 
Juminary ; and on the other hand, as the abfolute gravity of 
each column is increafed by the whole of the water it dif4 
folves, the equilibrium requires that there fhould be a dif- 
charge from each, into the lateral ones; a circumftance 
which muft evidently be effected where there is the leaft 
preflure. Thus, on the fame fuppofition of the earth being 
a plane, we fhould fee the fuperior air defcend and force it- 
felf along the fides of the cone above mentioned, producing, ° 
by this oblique motion at the furface of the earth, a current 
proceeding in every direction from the quarter of the fun; 
; | and 
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and this current would be increafed by the vacuum formed 
at thofe places where the air, fufficiently elevated and cooled, 
precipitated its fuperabundant water. 

We need only to modify this image a very little to make 
it correfpond with the contour of our globe. The conical! 
furface will be converted into a fpherical fegment inclofing 
the enlightened portion of the earth, and according to the 
curvature of which, the before-mentioned currents will be 
eftablifhed. This curvature will be feen in the annexed 
figure, (Plate III.) which reprefents tle globe of the earth 
placed in the centre of a circular ftratum fuppofed to be oc= 
cupied by the atmofphere. The circumference of the earth 
contains twenty-four divifions, from which arife as many 
perpendiculars to its furface, in order to give an idea of the 
variations cf the phenomena from hour to-hour. The fun, 
placed towards S, in the prolongation of the line TS, is fup- 
pofed to have his whole mafs united in his centre, which 
can do no hurt to the obje&t which we have here in view. 
In the laft place, the curve ABC, traced out at random be- 
caufe its law is unknown, will be fufficient to give an idea of 
the effe&ts which we are defirous of illuftrating. 

Such, then, will be the refult of the circumttances fuppofed : 
Water diffolved by the inferior air in the part expofed to the 
fan; an afcending movement of the air in that part; de- 
feending currents diverging from all fides, and prolonging 
themfelves cyer the earth; thefe currents carrying with them 
water which they have oten from the heated columns that 
rife, and which are forced off in a lateral direction; this 
water thus carried away precipitated, either becaufe the air, 
coming from the upper regions, is too cold to keep it dif- 
folved; or on account of the diminution of preffure arifing 
from the weight of the columns being lefs in proportion to 
their diftance from that immediately under the fun; or in 
confequence of the mixture of currents with the atmofpheric’ 
air, which they traverfe at the furface of the earth when that 
air is colder; and, in the laft place, the earth, and all bodies 
which the currents touch, moiftened by the water precipi- 
tated, 

Every one muft here perceive the evening and morning 

dew 


118 OL fervations on thé 

dew, with the wind and the cold which accompany them } 
but a few remarks are flill neceffary to complete the deferip- 
tion. We fhall firft cbferve, that the defcending currents 
are prolonged until the refiftance of the air which they tra- 
verfe has entirely deftroyed their motion. Befides, we hall 
fee dire&ly under the fun a circular fpace very much heated, 
_ and which does not exhibit to the inhabitants of that part of 
the earth the phenomenon we are attempting to deferibe.. 
Leaving this part, in proportion as the fun appears in a more 
oblique pofition, we fhall arrive at a region of lefs. heat, 
where we fhall begin to perceive a wind coming from the 
quarter of the fun, accompanied with a precipitation of 
water. This region forms a ring around the circular fpace 
before mentioned. Ina word, by removing from the mternal. 
edge of this ring, the wind is found ftronger, the cold more _ 
fenfible, and the precipitation of water more abundant; ef- 
feéts which ftill decreafe at a certain diftance, and ceafe en- 
tirely on that part of the earth diametrically oppofite to the 
fun. 

Thus, according to the hypothefis of the immobility of 
our globe in regard to the fun, there would be on that planet 
a very extenfive region continually fubject to the phenome- 
non of morning and evening dew. Either of thefe expref- 
fions will denote the phenomenon according as the obferver 
fuppofes himfelf placed to the eaft or weft of the fun, fince 
the one takes place at the rifing of that luminary, and the 
other at his fetting. 

Let ns now return to the real ftate of things, and reftore 
to the earth its diurnal rotation. In that cafe it will fuc- 
ceflively prefent different parts of its furface to the pheno- 
mena above defcribed. Thofe who inhabit that part where 
the fun ts defcending towards the horizon, will foon fee the 
evening dew appear, accompanied with a frefhening eaft wind; 
they will fee thefe phenomena increafe more and more until 
after funfet, when the effect will be diminifhed, and at laft 
ceafe altogether. During the night the moifture depofited 
by the evening dew will val evaporated, if the atmofphere be 
not already too much charged with water, and no. traces of 
it will remain. Next morning at break of day, the pheno- 

menon 
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menon will be renewed on the eaft fide of the obferver, with 
the fame circum({tances as the preceding evening, and with 
the fame gradations and the fame effect when the fun is ftill 
below the horizon; but with this very remarkable difference, 
that the effects will be much ftronger than thofe of the even- 
ing: there will therefore be more wind, more moifture de- 
pofited, and a more fenfible cold. The reafon of this is, that 
in the evening the precipitation of water, the wind, and the 
cold, which accompany it, muft be diminifhed, becaufe the 
whole takes place in the neighbourhood and by the mix- 
ture of air, which the fun has heated during the day; while 
in the morning the coolnefs of the night-air leaves or gives 
to the phenomenon a little more effect. 

We fee alfo that in the two temperate zones, where there 


“is a greater difference between the temperature of fummer 


and winter, and where the length of the days and nights 
vary a great deal, the effects of the evening and morning dew 
will be varied and irregular. {In fummer, if the air has 
diffolved more water during the day, the diftillation of dew 
takes place in air ftrongly heated, and that of the moruing 
dew in air which the fhort duration of the night has cooled 
only to a certain point: in that cafe, the folution of water is 
confiderable, and the precipitation of dew leffened. In win- 


ter, on the other hand, the caufe of the folution is lefs, but 


that of precipitation greater. Local cireumftances, and par- 
ticularly the neighbourhood of water, muft alfo have an in- 
fluence on thefe effets. Fine weather increafes them, and 
renders them more fenfible, but cloudy weather leflens or 
annuls them. 

Under the torrid zone a greater equality prevails between 


‘the days and the nights, fince at the equator they confift of 


twelve hours each throughout the year. The difference of 
temperature in fummer and winter is lefs; that of the day in 


‘comparifon of the night is greater than in our latitude, the 


heat of the day is far more intenfe, and the fky is almoft al- 
ways ferene and unclouded, It ought thence to follow, that 
the evening and morning dew will be more fenfible in fuch 
a feorched climaate than in any other part of the earth. “This 


has indeed been obferved by travellers. In Egypt, Turkey, 


: bk 9 Afia, © 
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Afia, the Antilles, and Mexico, and on board fhips which 
navigate between the tropics, evening and morning dew have 
been obferved in fuch abundance, that bodies expofed to them 
feemed as wet as if they had been drenched with rain. 

But a confequence of very great importance, which I think 
may be drawn from thefe phenomena, is, that they muft have 
a great influence on the produétion and duration of the trade- 
winds; for the air of the torrid zone being excited to motion 
almoft regularly every day, in two ap inilite directions, by 
forces very different in quantity, m muft be impelled to aflume 
and to preferve a movement in the direction of the ftrongeft, 
which is here the eaft wind, or that which brings with it 

“the dew of the morning. This caufe muft be more effectual, 
as it aéts in the inferior part of the atmofpher e, and as, by 
affecting the denfeft part of the air, it is-‘more capable of 
eftablifhing a current in the whole mafs. 

Under the frigid zone, where the fun, particularly during 
winter, fearcely rifes above the horizon in the courfe of the 
whole day, the precipitation of water will be confiderable on 
account of the coldnefs of the climate; the country will be 
involved in a thick fog, which will be fearcely difperfed on 
the approach of fararhier ; and when it takes place in f{ummer, 
it will extend a great way into the temperate zone. Hence, 
‘therefore, we obferve in our own country, during that feafon, 
confiderable fogs, which are often fo thick as to fuffer only 
a faint light to penetrate through them even at noon. 

It would be curious to exhibit here a feries of correct ob- 
fervations on the circumftances which accompany the even- 
ing and morning dew, at different times of the year, and in 
different countries; on the hour at which thefe phenomena 
begin, and on the fufpenfion or irregularity by which they 
are affected in different local fituations; but if the generality 
‘of the caufe to which they are here afcribed can excite the 
attention of philofophers, the interefting tafk which I have 
pointed out will no doubt be foon accomplifhed. 


IV. Procefs 
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IV. Procefs employed by Profeffor LAMPADIUS for ex 
trading Sugar from IWhite Beet-root*. 


Iy the month of January 1799, Profeffor Lampadius, hav- 
ing learned that Mr. Achard had extraéted fugar from the 


~ white beet, Beta cicla Linn., refolved to try an experiment 


of the like kind, and from a quintal of «beet-roots obtained 
four pounds of fugar by the following procefs :—He took a, 
hundred pounds of the roots, peeled them, and having freed 
them from the ligneous parts, rafped them and expreffed the 
juice: the quantity of the juice obtained was 44 pounds. He 
put the juice into a copper pan, brought fome charcoal to a 
{tate of ignition in the fire, broke it into fmall fragments of 
the fize of a pea, throwing afide the duft, which would have 
coloured the fugar, and put forty-four ounces of it into the 
juice. He then boiled the whole for a quarter of an hour, 
ftrdined it through a piece of flannel cloth, and, after being 
filtered, placed it again over the fire to bring it to the con« 
fiftence of fyrup. It is on this operation that the fuccefs of 
the cryftallifation chiefly depends. When the juice had. ac- 
quired the proper confiftence, he put it into a cool place and 
left it there for the fpace of fifteen days: a cryftallifation was 
produced, and at the end of that time the juice had become 
like thick fyrup, and of a brown colour. On taking up a 
little of it between the fingers, the cryftals were felt in the 
form of fmall grains. Profeflor Lampadius then ftrained the 
fyrup through a piece of linen cloth, fqueezing it very clofely, 
The cryftals which remained behind were put into hme-water 
mixed with a pound of ox’s blood, the whole was placed over 
the fire, atid during the ebullition care was taken to fkim the 
miixture well. It was afterwards filtered through a piece of 
flannel, and left to cryftallife. At the end’ of forty-eight 
hours, being thrown uppn a linen cloth, the cryftals which 
remained were not of fo brown a colour as thofe firft obtained, 
and appeared to be of a larger fize. They were again boiled 
in lime-water with a pound of milk; the matter which floated 
at the furface was fkimmed off, and the cryftals obtained 


* From the Yournal de Phyfigue, Prairial, an. 8. 
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were blue. They were thrown into a mould after being 
moiftened, and produced a loaf of pretty white fugar, weigh- 
ing four pounds, and in tafte petfe@tly fimilar to that of com- 
mon fugar. 

In February, Profeffor Lampadius made a fecond trial : 
the juice in this cafe was not altogether fo white as the 
former, and he obtained from it only three pounds and 2 
half of fugar. From the different remains and fyrups whiclr 
he procured by filtration, he obtained each time feven pounds 
of a kind of rum of very ftrong fpirit. Encouraged by this 
fuecefs, Profeffor Lampadius and a rich citizen of Freyberg 
named Kanitzki, have eftablifhed a large manufactory of 
this kind of fugar. The firft refults of their undertaking 
have been already publithed, ‘ 


V. On @ new fulminating Mercury, By Epwarp 
HowAaArp, E/q. F.R.S. 
f Concluded from Page 3<-] 


: \‘Secrion XVI ' 
Pirtanaro, as much only has been faid of thé gas, 
Which is feparated from the nrercurial powder by dilute ful- 
phuric acid, as was neceffary to identify it with that into 
which the (ihhe acid can refolve the. nitrous etherifed gas; 
¥ have further to fpeak of its pecultarity *. 

The characteriftic properties of the inflammable gas, feenx 
to me to be the following : 

rft, It does not diminifh in volume, either with oxygen or 
nitrous gas. 

ally, “Tt will not explode with oxygen by the eleétric 
fhiock in a clofe veffel. 

3dly, It burns like’ bydre-earbonat, but with a bluify 
green flame. And, P 

4thly, It is permarient over water. (Sétion XII.) 

* Tt muft be firft noticed, that it is never pure when obtained from the 
nitrous etherifed gas ; nor am I aware how it is to be purified, unlefs the 
nitrous gas could be taken from it without being converted into nitrous 
acid ; for, by that acid, it would probably be itfelf converted into‘nitrous 


Bas. 
It 


On @ new fulminating Mercury. 123 


It is of courfe either not formed, or is convertible into 
nitrous gas, by the concentrate nitric and muriatic acids ;/ 
becaufe, by thofe acids, no inflammable gas was extricated 
from the powder. 

Should this inflammable gas prove not to be a hydro-carbo- 
nat, I fhall be difpofed ta conclude that it has nitrogen for its 
bafis; indeed, I am at this moment inclined to that opinion, 
becaufe I find that Dr. Prieftley, during his experiments on 
his dephlogifticated nitrous air, once produced a gas which 
feems tu have refembled this inflammable gas, both in the 
mode of burning, and in the colour of the flame. 

After the termination of the common folution of iron in 
fpirit of nitre, he ufed heat, and got, fays he*, “ fuch a 
kind of air as I had brought nitrous air to be, by expofing 
it to iron, or liver of fulphur;. for, on the firft trial, a candle 
burned in it with a much enlarged flame. At another time, 
the application of a candle to air produced in this manner, | 
was attended with a real though not a loud explofion; and, 
immediately after this, a greeni/b coloured flame defcended 
from the top to the bottom of the veffel in which the air was 
contained. In the next produce of air, from the fame pro- 
cefs, the flame defcended blue and very rapid, fan the ‘top 
to the bottom of the veffel.” 

 Thefe greenifh and blue coloured flames, defcending from 
the top to the bottom of the veffel, are precifely deferiptive of 
the inflammable gas feparated from the powder. If it can be 
produced with certainty by the repetition of Dr. Prieftley’s 
experiments, or fhould it by any means: be got pure from the 
nitrous etherifed gas, my curiofity will excite me to make it 
the object of future refearch ; otherwife, I muft confefs, I 
fhall tec! more difpofed to profecute other chemical fubjeéts : 
for, having reafon to think that the denfity of the acid made 
a variation in the product of this gas, and having never found 
that any acid, however denfe, produced an immediate ex- 
plofion, I once poured fix drams of concentrate acid upon 
fifty grains of the powder. _ An explofion, nearly at the in- 
fiant of conta&t, was effected: I was wonnded feverely, and 


* Priefiley on Air, Vol. II. p- 5% Birmiagham, 41790. 
R 2 . ~ moft 
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moft of my apparatus deftroyed. A quantity, moreover, of 
the gas I had previoufly prepared, was loft by the inadvert- 
ency of a perfon who went into my laboratory, whilft I was 
confined by the confequences of this difcouraging accident. 
But, fhould any one be defirous of giving the gas a further 
examination, I again repeat, that as far as I am enabled to 
judge, it may wa fafety be prepared, by pouring three drams 

of fulphuric acid, diluted with the fame quantity of water, 
upon 50 grains of the powder, and then applying the flame 
of a candle until gas begins to be extricated. The only at- 
tempt I have made to decompofe it, was by expofing it to 
copper and ammoniac; which, during feveral weeks, did not 
effect the leaft alteration. 


Section XVII. 

I will now conclude, by obferving, that the fulminating 
mercury feems to be charaéterifed “by the following pro- 
perties : 

It takes fire at the temperature of 368 Fahrenheit; ex- 
plodes by friGion *, by flint and fteel, and by being thrown 
into concentrate falphuric acid, - It is equally inflammable 
under the exhaufted receiver of an air-pump, as furrounded 
by atmofpheric air; and it detonates loudly, both by the 
blow of a hammer, and by a ftrong electrical fhock: 

Notwithftanding the doupokiod of fulminating filver, and 
of fulminating ¢ gold, differ effentially from that of fulminating 
mercury, all three have fome fimilar qualities. In tremendous 
‘effects, filver undoubtedly ftands firft, and gold perhaps the 
laft. The effects of the mercurial powder and of gunpowder 
admit of little comparifon. The one exerts, within certain 
limits, an almoft inconceivable force: its agents feem to be 
gas and caloric, very fuddenly fet at liberty, and both mer- 
cury and water thrown into vapour. The other difplays a 
more extended but inferior power: gas and caloric are, com- 
paratively fpeaking, liberated by degrees ; and water, accord- 
ing to Cou nt Rumford, i is threwn into ged de Ts 

Hence 

* Confequently it fhould not be inclofed in a bottle with a glafs Renney. 

+ See Puilo‘op sical Tranfactions fur the year 1797, p 2320 
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Hence it feems that the fulminating mercury, from the 
limitation of its fphere of action, can feldom if ever be ap- 
| plied to mining; and, from the immenfity of its initial force, 
cannot be ufed in fire-arms, unlefs in cafes where it becomes 
an object to deftroy them; perhaps, where it is the practice 
to {pike cannon, it may be of fervice, becaufe, I apprehend, - 
it may be ufed in fuch a manner as to burft cannon without 
difperfing any {plinters. ' 

The inflammation of fulminating mercury by concuffion, 
offers nothing more novel or remarkable, than the inflam- 
mation, by concuffion, of many other fubftances. The theory 
of fuch inflammations has been Jong fince expofed by the 
celebrated Mr. Berthollet, and confirmed by Meffieurs Four- 
croy and Vauquelin: yet, | mutt confefs, I am at a lofs to 
underftand, why a fmall quantity of mercurial powder, made 
to detonate by the hammer, or the ele¢tric fhock, fhould 
produce a report fo much louder than when it is inflamed 
by a match, or by flint and ftcel. It might at firft be ima- 
gined, that the loudnefs of the report could be accounted for, 
by fuppofing the inftant of the inflammation, and that of the 
powder’s confinement between the hammer and anvil, to be 
precifely the fame ; but, when the eleétrical fhock is fent 
through or over a few grains of the powder, “merely laid on | 
ivory, and a loud report is the confequence, I can form no 
idea of what caufes fuch a report. 

The operation by which the powder is prepared, is perhaps 
one of the moft beautiful and furprifing in chemiftry ; and it 
is not a little interefling to confider the affinities which are 
brought into play. . The fuperabundant nitrous acid of the 
mercurial folution, muft firft aé& on the alcchol, and gene- 
rate ether, nitrous etherifed gas, and oxalic acid. The mer- 
cury unites to the two laft in their nafcent fate, and relin- 
quithes freth nitrous acid, to act upon any unaltered alcohol. 
‘The oxalic acid, although a predifpofing affinity feems exerted 

The hard black fubftance mentioned by the Count as remaining after 
the combuition of gunpowder, mutt, I believe, have been 4n alkaline 
fulphuret, mixed chiefly with fulphit and carbonat of potafh, The 

‘conjecture that itis s hite when firft formed, is certainly juft, as my expe- 
risuent with the plats gicte evinced. 
in 
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in favour of its quantity, is evidently not formed fa enough 
to retain all the mercury; otherwife, no white fumes, during 
a confiderable period of the operation, but fulminating mer- 
cury alone, would be produced. 
Should any doubt ftill be entertained of the exiftence of 
the affinities which have been called predifpofing or con- 
{piring, a proof that fuch affinities really exift, will, I think, 
be afforded, by comparing the quantity of oxalic acid, which 
can be generated from given meafures of nitrous acid and 
alcohol, with the intervention of mercury, and the interven- 
tion of other metals. For inftance, when two meafured 
ounces of alcohol are treated with a folution of 100 grains 
of nickel in a meafured ounce and a half of nitrous acid, little 
or no precipitate is produced; yet, by the addition of oxalic 
acid to the refiduary liquor, a quantity of oxalat of nickel, 
after fome repofe, is depofited. Copper affords another illuf- 
tration: 1Co grains of copper, diffolved in a meafured ounce 
and a half of nitrous acid, and treated with alcohol, yielded 
me about 18 erains only of oxalat; although cupreous oxalat 
was plentifully generated, by dropping oxalic acid into the 
Tefiduary liquor. About 21 grains of pure oxalic acid feem 
to be produced, from the fame materials, when 100 grains of 
mercury are interpofej.. (See Section XIV.) Befides, ac- 
cording to the Dutch paper, more than once referred to, 
acetous acid is the principal refidue after the preparation of 
nitrous ether. How can we explain the formation of a greater 
quantity of oxalic acid, from the fame materials, with the 
intervention of 100 grains of mercury, than with the inter- 
vention of 100 grains of copper, otherwife than by the no- 
tion of confpiring affinities, fo analogous to what we fee in 
other phenomena of nature? 
- I have attempted, without fuccefs, to communicate ful- 
minating properties, by means of alcohol, to gold, platina, 
antimony, tin, copper, iron, lead, zinc, nickel, bifmuth, co-. 
balt, arfenic, and manganefe; but I have not yet fufficiently 
varied my-experiments, to enable me fpeak with abfolute cer- 
tainty. Silver, when 20 grains of it were treated with nearly 
the fame proportions of nitrous acid and alcohol as 100 grains, 
‘s ae 
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of mercury, yielded, at the end of the operation, about three 
brains of a gray precipitate, which fulminated with extreme 
violence. Mr. Cruickfhank had the goodnefs to repeat the 
experiment: he diffolved 40 grains of filver i in two ounces of 
_ the ftrongeft nitrous acid diluted with an equal quantity of 
water, a obtained (by means of two ounces of alcohol), 
60 grains of a very white powder, which fulminated like the 
gray precipitate above deferibed. It probably combines with, 
the fame principles as the merctiry, and of courfe differs from 
Mr. Berthollet’s fulminating filver, alluded to in page 230. 
I obferve that a white precipitate is always produced in the 
firft inftance, | and that it may be preferved, by adding water, 
as foon as it is formed; otherwife, when the facther I liquor 
is abundant, it often hatoninds gray, and is re-diflolved. 


*P.S. Since the preceding pages were writteti, I have been 
permitted, by the Right Honourable Lord Howe, Lieutenant 
General of the Ordnance, to make the following trials of the 
mercurial powder, at Woolwich, in conjunétion eos Colonel 
Blomefield and Mr. Cruickfhank *. 

Experiment 1. From the manner in which the fcrew of 
the gun-breech, mentioned in Section V. had aéted on the 
barrel, it was ietiained that by burfting an tron cafe, exactly 
fitted to the bore of a cannon, its fodden enlargement might 
make many flaws, and fplit the piece, without difperfing any 
fplinters. In conformity to this opinion, a caft iron cafe was 

-conftruéted, with a cylindrical chamber, of equal length and 
diameter, calculated to hold 3th ounces troy of the mercu- 
rial powder. The cafe, being firmly {crewed together, was 
charged througli its vent-hole, and introduced into’ a twelve- 
pounder carronade, the bore of which it exaétly fitted. The 
powder was then inflamed, with proper precautions. The 
gun remained entire, but the cafe divided: the portion form- _ 
ing the upper furface of the chamber was expelled in one 
mafs; that adjoining the breech, which conftituted the reft 
of the chamber, was cracked in every dire€tion, and in part 
crumbled; yet it was fo wedged into fome indentations 

* It is with pleafure I take this opportunity of acknowledging the civil 


attention I received from the diffcrent officers. ; 
which 
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which the explofion had made in the fides of the piece, that 
‘the fragments were not removed without great labour. 

Exp. 2. Another caft iron cafe was prepared, of the fame 
fize as the former, with a chamber alfo cylindrical, but 
wrought in a tranfverfe dire&tion, and of a greater length 
than diameter; the thicknefs of metal at each extremity not 
being more than a quarter of an inch. This cafe was filled 
with nearly five ounces troy of the mercurial powder, and 
placed in the fame carronade. Three twelve-pound fhot 
were next Introduced, and brought into clofe contact with 
the upper furface of the cafe, as well as with each other. 
The gun a fecond time with{tood the explofion: the cafe was 
divided, acrofs the middle of the chamber, into two-equal 
parts; that adjoining the breech. was, as in the former ex- 
periment, much flawed, and Jeft immoveable; that neareft 
to the muzzle was alfo much flawed, but driven out with the 
fhot. All the three fhot were broken; the two lower being 
divided into feyeral pieces, and the upper one cracked through 
the centre. . 

The report was fo feeble, in both experiments, that ar 
inattentive perfon, I am confident, would not have heard it 
at the diftance of two hundred yards. 

Exp. 3. It was found fo dificult to extract the fragments 
of the cafe remaining in the carronade after the laft expert- 
ment, that a channel was drilled through them to the vent- 
hole of the piece. It was then charged with fix ounces troy 
of the mercurial powder, made up as a cartridge, which did 
not occupy, above one-half of the diameter of the bore. A 
wad was placed over the powder, dry fand fuperadded, to fill 
all vacuities, and the gun filled to the muzzle.with two 
twelve-pound fhot. A block of wood was fet at a final dif- 
tance, to receive the impreflion of the fhot, and the powder 
was inflamed as ufual. The carronade ftill refifted. . One of 
the fhot was fplit ito two pieces; and the block of wood 
was driven to a confiderable diftance, but not penetrated by 
the thot above the depth of one inch. The report was fome= 
what louder than the former ones. In_all three inftances, 
a confiderable recoil evidently took place. I prefume, there- 
fore, that in the firft experiment related in the fifth fection, 

there 


On a new fulminating Mercury, 129 


‘there muft have been a recoil, though too trifling to be ob- 
ferved; and, in the inftances where the gun and the proof 
were burft, it was not fo much to be expeéted, 

Exp. 4. Finding that the carronade, from the great com- 
parative fize of its bore to that of its length, required a larger 
quantity of mercurial powder to burft it than we were pro- 
vided with, we charged a half-pounder fwivel with an ounce 
and a half avoirdupois of the mercurial powder, (the fervice. 
charge of gunpowder being three ounces,) and a half-pound 
fhot between two wads. The piece was deftroyed from the 
trunnions to the breech, and its frarments thrown thirty or 
forty yards. The ball penetrated five inches into a block of 
wood ftanding at about a yard from the muzzle of the gun ; 
the part of the fwivel not broken, was fcarce, if at all, moved 
from its original pofition, 

Exp, 5. One ounce avoirdupois of the mercurial powder, 
inclofed in paper, was placed in the centre of a fhell 4,4 
inches in diameter, and the vacant fpace filled with dry fand. 

The fhell burft by the explofion of the powder, and the 
fragments were thrown to a confiderable diftance. The 
charge of gunpowder employed to burft fhells of this dia - 
meter, is five ounces avoirdupois. 

Exp. 6. A fea grenade, 3,5 inches diameter, charged like 
the fhell in the laft experiment, was burft into numerous 
fragments by + of an ounce avoirdupois of the mercurial 
powder, The fragments were projected with but little force, 
and only to the diftance of eight or ten yards. The charge 
of gunpowder required for grenades of this fize, is three 
ounces, 

Exp. 7. A fea grenade, of the fame diameter as the laft 
mentioned, and charged in the like manner, with + of an 
ounce avoirdupois, or 57} grains, of the mercurial powder, 
was fplit into two equal pieces, which were not thrown ten 
inches afunder. 

The report in the four laft experiments was very fharp, but 
not loud in proportion. 

It feems, from the manner in which the fwivel was burft, 
in the fourth experiment, that a fmaller charge would have 
been fufficient for the purpofe. We may therefore infer, 

Vou. VII, S both 
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both from this inftancé and from the fecond experiment made 
_with the gun, in Section V, that any piece of ordnance might 
be deftroyed by employing a quantity of the mercurial powder 
equal in weight to one-half of the fervice charge of gunpow- 
der; and, from the feventh and laft experiment, we may alfo 
conclude that it would be poffible fo to proportion the charge 
of mercurial powder to the fize of different cannons, as to 
burft them without difperfing any fplinters. But the great 
danger attending the ufe of fulminating mercury, on account 
of the facility with which it explodes, will probably prevent _ 
its being employed for that purpofe. 

In addition to the other fingular properties of the fulmi- 
nating mercury, it may be obferved, that two ounces inflamed 
in the open air, feem to produce a report much Jouder than 
when the fame quantity is exploded in a gun capable of re- 
fifting its ation. Mr. Cruickfhank, who made fome of the 
powder by my procefs, remarked that it would not inflame 
gunpowder. In confequence of which, we fpread a mixture 
ef coarfe and fine grained gunpowder upon a parcel of the 
mercurial powder; and, after the inflammation of the latter, 
we collected moft, if not all, of the grains of gunpowder. 
Can this extraordinary fact be explained by the rapidity of 
the combuftion of fulminating mercury? or is it to be fup- 
pofed, (as gunpowder will not explode at the temperature at 
which mereury is thrown into vapour,) that fufficient caloric 
is not extricated during this combuftion ? 

From the late opportunity I have had of converfi ing with 
Mr. Cruickfhank, I find that he has made many accurate 
experiments on gunpowder; and he has permitted me to 
ftate, “* that the matter which remains after the explofion of 
gunpowder, confifts of potafh united with a fmall proportion 
of carbonic acid, fulphat of potafh, a very fmall quantity of 
fulphuret of potath, and unconfumed charcoal. That Toa 
grains of good gunpowder yield about 53 grains of this refi- 
duumy of which three are charcoal. That it is extremely 
deliquefcent, and when expofed to the air, foon abforbs 
moifture fuficient to diffolve a part of the alkali; in confe- 
quence of which, the charcoal becomes expofed, and the 
whole affumes a black, or very dark colour,” Mr. Cruick- 
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fhank likewife informs me, that-after the combutftion of good 
gunpowder under mercury, no water is ever perceptible. 


References to the Figures of the Glafs Globe, @&c. mentioned 
in Seétion VII. (See Plate VIII.) 

_ A, a ball or globe of glafs, nearly half an inch thiek, and 
feven inches in diameter. It has two necks, on which are 
cemented the brafs caps B, C, each being perforated with a 
female {crew to receive the male ones D,E: through the 
former a fmall hole is drilled; the latter.is furnifhed with a 
perforated ftud or thank G. By means of a leather collar H, . 
the neck C can be air-tightly clofed. When a portion of 
the powder is to be exploded, it muft be placed on a piece 
of paper, and a fmall wire laid acrofs the paper, through the 
midft of the powder: the paper being then clofed, is to be 
tied at each end to the wire, with a filken thread, as fhown. 


‘at I. One end of this wire is to be faftened to the end of 


the fhank G, and the fcrew D inferted to half its length into 
the brafs cap B; the other end of the wire, a, by means of 
the needle K, is to be drawn through the hole F, The fcrew 
E being now fixed in its place, and the wire drawn tight, it 
is to be fecured by pufhing the irregular wooden plug L into 
the aperture of the ferew D, taking care to leave a paflage for 
air. The ftop-cock M, the fection of which is fhown at N, 
is now to be fcrewed on to the part D, which is made air- 
tight by the leather collar 4. The glafs tube O is bent, that 
it may more conveniently be.introduced under the receiver 

pneumatic apparatus. P fhows the manner of conne¢t- 
ing the glafs tube with the ftock-cock. 


VI. Comparative Analyfis of Human Bones, and thofe of dif~ 
ferent Animals, By C. MeRAtT-GuILLot, Apothecary 


at Auxerre*, 


-Burron fays, “‘ We ought to collect objects of every 
kind, to compare them, to fudy their nature, and from their 
combined relations to deduce that information which may 


® From the Annales de Chimie, No. 100. 
S2 enable 
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enable us to acquire a clear conception of them, ‘and to ims 
creafe.our knowledge refpecting them *.’”’ Fourcroy obferves, 
in his Elements of Chemiftry, under the head Bone, that 
«© We cannot refufe believing that the bones of maf and of 
quadrupeds are of a different nature from the foft and flexible 
bones of fifhes, reptiles, and, above all, the corneous fkeletons 
of infects, as well as from the calcareous teftaceous covering 
of worms which have fhells.”” 

Being defirous to afcertain the truth of what had been ad- 
vanced by C. Fourcroy, and guided by what is preferibed by 
Buflon in the treatife above mentioned, I undertook a Jabour, 
fuperior, no doubt, to my ability, and in which it is poffible 
I may. have been deceived, but which I fubmit to the judg- 
ment of thofe who are mafters in the art. I was defirous of 
procuring all the objects which it was neceflary fhould-be 
fubje€ted to comparifon, fuch as a feries of human bones, 
from which I might trace out the proerefs of offification ; 
but as I could not, and wifhing to know at leaft the differ- 
ence between produéts of animal bones at an early age, and 
thofe of the fame animal at an advanced age, I employed for 
that purpofe the bones of oxen and calves. [I wanted, to 
complete my experiments in this analyfis, the bones of ¢ar- 
nivorous animals, the fkeletons of infects, &e. When Iam 
able to procure them, I {hall refume my labours. 

Being defirous to comprehend in this analyfis, hair, cor- 
neous fubftances, and the briftles of different animals, I re- 
marked, when treating the firft of thefe fubftances with 
cauftic foda, by means of heat, that there was produced a 
confiderable difengagement of ammonia; that in pouring 
into this folution the muriatic acid, there was difengaged 
fulphurated hydrogen, and that a blackith precipitate, but in 
very fmall quantity, was thrown down. Having boiled this 
liquor, there was ftill difengaged a great deal of fulphurated 
hydrogen, from which I conjectured that it contaimed ful- 
phur; and this fact I wifhed to afcertain. With that view, 
{ put a filver fpoon into the liquid, and again boiled its the, 
fpoon became exceedingly black, and I thence conc luded 
that the hair contained fulphur. As this labour prefented 
* Ditcours de la Maniére d' Etudier et de Traiter [Hifoire Natuelle, p. v6. 

9 peculiar 


4 
Analyfis of Human and Misdal Bones. 13> 


peculiar refults, which cannot be compared with the analyfis 
here given, [ intend, having already collected notes on that 
fubjeét, to make a particular analyfis of this fubftance com- 
pared with that of ether fubflances of an analogous nature. 
It is to be obferved that [ always operated on 100 parts of 
each fubftance, and that all the produéts, the quantities of 
which I determined, had been previoufly dried as much as 
poffible, 


Meck the roportions of {Proportions of {Proportions of 
Ba ncks. Gelatinous | the Phofphat | the Carbonat | Lofs. 
Matter. of Lime. of Lime. 


— 


——— 


cduman bones. 
taken from a 
burying-ground 16 67 1°5 1§°5 
Dry human bones 
which had not 


been in the earti 23 63 2 2 
Bones of an ox - 3 93 2 
—- of a calf - 25 54 traces of it j 21 
——- of a horfe 9 67°5 oP) 6 22°25 
Teeth of a horfe 12 S55 0°25 2°25 
- of an ele- c 
|, phant, or ivory 24 64 o1 tr'1gf/ 
Bones of a fheep 16 70 0°5 13% 
—- of the elk 1°s 99 i ie 
cforns of the ftag, 2 ) 57°5 I 14°5 
Sones of a {wine 17 52 I | 30 
—- of the hare 9 5 I 5 
-ofahen - 6 72 in5 20°5 
igg-fhells - - 3 Le 72 23 
Bones of the pike 12 64 I 23 
—- of the carp 6 45 OFs 48°5 
4—- of the viper 2055 60°5 O75 17°53 
Lober fhells - - 18 14 40 2s | 
Mother-ct-pearl 208 ° 66 31'S 
Crab’s eyes - - 2 12 69 26 
White coral - - 1°s ° 50 48°5 
‘WRed ditto - - 05 ce) 5a: 46 
Articulated coral- 
lime - - - 75" ° 49 43°5 
Curle-fith bones 8 ) 68 24 


Being defirous to afcertain whence’ arofe the lofs experi-: 
enced in each analyfis, I fubjeéted to a {trong heat roo parts 


* The produét which I place under the head of Gelatinous Matter, is: 
Wot entirely compoted of that fubftance. In my opinion it contains a por- 


tion of a fubfance analogous in its nature to'tuat which forms the polypiers 


Known under the name of 2/sbophyres. 7 
Borge. of 


* * 
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of crabs eyes: they decreafed 22 parts, and for that reafon, 
‘I prefume that this lofs might be afcribed to the water which 
is found, at lea(t in the gelatinous matter, fince it is dried as 
much as poflible; but as there ftill remains four parts, I 
afcribe the lofs to a portion of the gelatinous matter which 
is found diffolved in the liquid employed for the analyfis, and 
to a {mall quantity of a faline fubftance which I did not exa- 
mine, and which may be diffolved in it. Should this effay 
be of any utility, the end I propofed will be anfwered *. 


VIL. Method of determining the Quantity of Sulphur and 
Tron contained in Yellow Copper Ore. By B. G. SAGE, 
Direfior of the firft School of Mines +, 


Tue colour of this ore is a bright yellow inclining to 
that of gold; on the furface of it there is often obferved red- 
dith, violet, purple, and greenifh blue varying fhades, on which 
account it has been called peacock’s-tail or pigeon’s-neck 
copper ore. The form of this yellow copper ore is the equi- 
lateral tetraedron and its varieties. Though it is rare to find 
thefe cryftals regular, the ore, in a compact, irregular, and 
fometimes lamellated mafs, is very common; fome of it is 
met with in the fchiftous impreffions of fifa found at Eifleben 
and Mansfeld. 

‘T have faid, in the fecond volume of my Mineralogy, that 
the yellow copper ore always contains iron and fulphur in 
greater or lefs quantity: the proportions I have been able 
to determine by the following experiments. The yellow 
copper ore which I employed had no matrix. Having pul- 
verifed it in a copper mortar, four hundred grains of it were. 
expofed to torrefaction in a teft, but, as 1t was too much 
heated, the ore became fufed, and produced a yellow compaét | 
brilliant mafs, which had a violet appearance in fome parts 
of its frature. This ore was not in the ftate of flag, that 
is to fay, in a black mafs,’as is the cafe when torrefied on a 
large fcale. 

© This analyfis agrees pretty well with that of Mr. Hatchett already 
given in this Magazine, Nos. 21 and 24. } 

+ From the Jounal de Phy/igue, Peaivialy ane 8 
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Having roafted four hundred grains of the ore, at a heat 
proper for keeping it red, in a teft, four hours were required 
to difengage all the fulphur. There remained a blackifh 
brown powder compofed of calx of iron and copper. A 
magnet plunged into this mixed calx, came out covered with 
particles of iron. 

The yellow copper ore fuftains no fenfible diminution of 
its weight by torrefaction; the fulphur, however, burns, and 
is exhaled in fulphureous acid ; but the metals becoming cal- 
cined, increafe in weight by the acid and water wiee they 
sibfarks- the fulphur furnifhes acid, and the air decompofed 
furnithes water. 

I determined the quantity of iron contained in the yellow 
copper ore, by putting a quintal of it, after being torrefied, 
to digeft ‘cold in volatile alkali. I added of it to this calx 
till it was no longer coloured blue: the iron remained at the 


‘bottom of the vetfel under the form of a blackifh powder, 


which, when wafhed and dried, was fufceptible of being at- 
tracted by the magnet. This iron was equal in weight to 
one-half of the ore which I had put to digeft with the vola- 
tile alkali. . 

I difengaged the fulphur from the yellow copper ore by 
diftilling it with two parts of concentrated vitriolic acid: 
there paffed fulphureous acid, and at the fame time the ful- 
phur was fublimated of a citron-yellow colour, and condenfed 
in the neck of the retort. When detached, wafhed, and 
weighed, it amounted to a fifth part of the ore. This pro- 
portion is the fame as that of the fulphur, which ferves to 
mineralife antimony, bifmuth, and cobalt, 

The refiduum of the diftillation of the yellow copper ore 
and yitriolic acid having been wafhed, filtered, and evapo- 
rated, produced in the firft inftance martial vitriol (or fulphat 
of iron) in beautiful rhombs; it had a blueith tint, arifing 
from the copper. 

The yellow copper ore may be decompofed by the nitric 


acid at twenty-fix degrees, which diffalves with effervefcence 


the copper and the iron, and affumes a beautiful green co- 
lour. Nitrous acid muft be repeatedly digefted over the 
Popper ore till it no longer become coloured, and until the 

fulphurg 
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fulphur remain at the bottom of the matrafs under the form 
of a white powder, which fometimes retains a little iron. 
Having reduced the yellow copper ore with three parts of 
black Bias and a fifth of charcoal, it produced per quintal 
thirty pounds of friable copper, iu part fubjeét to be attracted 
by the magnet. It appears by this redu@ion that the ore 
yields per atin 
Copper ‘7 - 40 
Iron - - 40 
Sulphur - - 20 
It is the fixed alkali of the black flux which diffolves the 
copper; fo that if the reduction of this metal were attempted 
without adding charcoal, there would be danger of not ob- 
taining the button. 


Sa Se A RE 


VIEL. Method of determining the Quantity of Acid of Sugar 
contained in Spirit of Wine. By B.G.Sace, Direétor 
of the firft School of Mines *, s 


Unzan HIERNE, a Swedith chemift, firft fhowed, that 
when fpirit of wine is decompofed by nitrous acid, a falt is 
obtained as refiduam on cooling. It was referved, however, 
for Schecle to make known that this falt is of the fame na- 
ture as the acid of fugar +. 

I long confidered {pirit of wine ¢ as an acid foap, fince the 
ether and the oil of wine which Seapdlon it, are naifcible with 


water. The acid of fugar is the medium of union, and is. 


found in it in a pretty confiderable proportion. . I was not 


* From the Yournal de Phyfique, Prairial, an. 8. 

+ The acid of {ugar is known in the new nomenclature under the name 
of oxalic acid, but why not fpeak French? Why not leave it the name of 
acid of fugar, fince it is in that felt that this acid is mof abundant, as 
fixteen parts of fugar produce ten parts of concrete acid ? 

t Rectified fpirit of wine is called, but improperly, by the neologift 
chemifts, alcobol. This term, fays the diétionary of Trevoux, is derived 
from the Arabic word fo/, which fignifies to render fubtle, to diminith, 
to reduce to an impalpable powder. It cannot therefore be applicable but 
70 folid bodies. Philofophers ought to employ in their wei te more 
precifion and correéine ts. 

able, 


: 
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able, however, to determine it till after a great number and 
" variety‘of experiments. That which anfwered the purpofe belt 
was as follows :-—I put into a glafs retort one part of fpirit 
of wine, and three parts of nitrous acid at thirty-two degrees, 
adapted the retort to a feries of balloons, which I did not 
lute, and expofed to a fmall degree of heat the fand-bath 
in which I had placed the retort. At about the thirtieth 
degree of Reaumur, the mixture was decompofed ; an effer- 
velvence, accompanied with large bubbles and red vapours 
of nitrous gas was produced ; ; and at the fame time the ether 
paffed with an explofion into the receiver, and perfumed the 
laboratory. It is neceffary in this experiment that the retort 
fhould be fufficiently large to contain twelve times the quan- 
tity of the mixture Esagnihoe into it. 

The ether being thus difengaged, the fire was kept up 
under the fand- bath, and the diftillation was continued, 
- until no more than about a thirty-fecond part of the mixture 
remained. The fand-bath was then fuffered to cool, and I 
found at the bottom of the retort beautiful cryftals of the 
acid of fugar, in tetraedral prifms, under a little water flightly 
acid, 

- From fixtéen ounces of rectified {pirit of wine, I obtained | 
one ounce, one dram, and twenty-four grains of concrete acid 

of fugar. When it is in combination with ether and the 

effential oil of wine, it neutralifes their odour as well as the 

oils which render it volatile. ‘What appears remarkable is, 

that it burns with them, fince the combuttion of pure fpirit 

of wine, which takes place in the open air, leaves nothing. 

Though the boiling heat is neceffary for difengaging from 
Wine the mines fpirit, it neverthelefs exifts in it. In 
my opinion it is engaged there by a portion of tartar which 
is found in the refiduum of the diftillation of the wine. The 
heat a¢ts alfo, in all probability, on a glutinous matter fimilar 
to that found in the dregs of wine: after it is feparated and 
infpiffated, the f{pirit of wine is difengaged and volatilifed. 

When a mixture of equal parts of {pirit of wine and con- 
centrated vitriolic acid is diftilled, the effential oil of the fpirit 
of wine is refinified and charred, the ether is liberated from 

POL. Vi. Aly its 
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its confli#ment. This kind of effential oil; furcharged witli 
inflammable matter, is inaltérable by acids, and may be con- 
fidered as inflammable gas in the form of a fluid, of which 
it has indeed all the properties. 


ji 


1X. Comparative View of fome dangerous Difeafes, Supposed 
to be occafioned by Infeéts, which prevail it Sweden, Ru/= 
Jia, Siberia, and the adjacent Countries *: 


D R. SOLANDER was the firft perfor who obferved, with 
the eye of a philofopher, a difeafe known in Weft Bothnia 
and the neighbouring parts of Lapland under the name of 
Srat or tita This difeafe attacks thofe only who travel 
or labour in the open air; and in the above diftriéts it is 
confidered as the effect of the witchcraft of the Laplanders. 
The common people believe that the Laplanders caufe balls 
of the hair of their cattle to fly through the air, and that the 
hairs which fall from thefe balls penetrate the bodies of men 
‘ and animals, according t6 the pleafure of the witch or for- 
cefer, and occafion their death with excritciating pain. 
Except in Eaft and Welt Bothnia, Wineaeoe Kemi, and 
other parts on the eulph of Bothnia, this difeafe is exceed- 
ingly rare in Sweden. In thofe parts, however, it is gen€- 
rally known, and attacks fome of the inhabitants every year. 
Linnzus conjectured that this difeafe was occafioned by a- 
fmall kind of worm, one of which, in a dried ftate, had been 
fent to him from Kemit; but he concluded, very erroneoufly, 
that the difeafe might be of the fame nature as that prevalent. 
among the horfes in Holland, and known under the name of 
the vyvel or feyfel. This is row proved to be a miltake. 
Dr. Solander, however, has placed it beyond all doubt, that 
a {mall worm which penetrates into the flefh of living ani- 
mals, is the occafion of thofé dangerous and mortal tumours 


* From Neue Nordifche Reytrage, by Profeffor Pallas, Vol. I. 
+ Furia infernalis, Dan. Chr. Sotander in Nov, 44a Upjfalienfia, Vol, I 
Ps 44. ; 
4 Ameenitates Academice@, Vol. TE, p. 322. , 
with 
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with which healthy people are often unexpectedly attacked 
in the before-mentioned diftriéts. According to his ob- 
fervations, the extenfive fens in the northern part of Bothnia 
are the principal feat of this deftruétive infect, and the tu- 
mours it produces have been remarked chiefly by the inha- 
bitants of thefe diftricts or thofe who travel through them. 
In men, this difeafe generally attacks thofe parts of the body 
which are expofed to the air, fuch as the hands, arms, neck, 
&e. A prick like that of a needle is firft felt, after which a 
black fpeck is feen in the place; and a violent itching enfues. 
This is foon after followed with extreme pain, a red {pot is 
produced, and the neighbouring parts are inflamed. As the 
difeafe increafes, the parts’ become more irritated and 
painful, and the patients are feized with an inflammatory 
fever, accompanied with fits of fainting and delirium, which 
often carries them off in the courfe of a few days, and fome- 
times of a few hours. Some, however, get over this fever, 
but are affected in the injured part with malignant and te- 
dious fores, which fier remain incurable during their whole 
lives. 

Dr. Solander was himfelf an eye-witnefs of a cafe of this 
-kind, and he mentions others which were related to him by 
perfons worthy of credit, ‘The greater part of them occurred 
in the fpring and fummer, though inftances of this difeafe 
have been obferved in winter. When the worm has pene- 
trated into the flefh, it is often impoflible to fave the patient 
even by cutting out the affected part; but it fometimes hap- 
pens that the fmall animal which is the caufe of the evil may 
be extracted with a pair of pincers, or the teeth, if the proper 
means be employed immediately after the puncture is felt. 
When this is done by cutting, the patient, if the worm has 
penetrated to a great depth, is expofed to the moft excruci- 

ating pain. Old women, who perform the operation of cut- 
ting the flefh or extraéting the worm with a variety of fuper- 
flitious practices, are accuftomed to apply birch-tar to the 
wound, and then to bind it up. In one cafe, the worm was 
extracted by the accidental application of curdled milk or 
new cheefe, and the patient cured in the courfe of fix hours. 
This remedy was afterwards repeated with fuccefs. When 
T 2 . the 
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the patient dies, the deftructive infect, it is faid, comes forth 


of its own accord from the mortified part. 
But in whatever manner it may come forth, it has always 


the appearance of a very tender fmall worm, of the fize of a. 


hair, about half an inch in length, of a flefh or whitifh yel- 
low colour, and often black at the extremities. On each fide 
it is armed with a fingle row of uncommonly tender briftles 
ftanding backwards, SHIEH enable it to penetrate the flefh 
better; and in all probability thefe briftles occafion that 
acute pain which is felt, and’prevent it from being extracted. 
No rings or indentations can be obferved on it; and, except 
‘the briftles, it has a great refemblance to the hair-worm. 

This is the fingular animal which Linnzus has admitted 
into his fyftem under the very proper name of the Furia in- 
fernalis. It is however hardly poffible to fuppofe, with this 
naturalift, that the above worm falls down from the atmo- 
{phere ; for it will be difficult to explain by what power it 
can raife itfelf into the air. But the wonder will ceafe if we 
fuppofe that this worm may be borne aloft on bits of ftraw 
or the leaves of trees, and may then be conveyed by the 
winds till it at length falls down on the body of fome animal. 

In different parts of the Ruffian empire, particularly in dry 
funmers, and in open marfhy diftriéts, dangerous difeafes of 
the like kind have been obferved, but effentially different 
from that of Sweden, though i in all probability prodvuge by 
a fimilar caufe. 

The elder Gmelin was the firft perfon who remarked this 
difeafe in Siberia. He mentions it in his travels *, and gives. 
an account of its fymptoms as well as of the remedies em- 
ployed to cure it. In order that the effects of the Ruffian 
difeafe may be compared with thofé of the Swedifh fury, I 
fhall here give an’ account of the former according to the 
‘Jateft obfere: ations on the fubjeét +. The open level country 
which extends from the Urali mountains along the river Ui, 
or the fo called Ui line, the whole ‘diftri&t of Ifehimi and 
Barabyni as far as it belongs to Ruffia along the Irtifch, and 

* Part IV, p. 143- 

+ Pallas Reije durch verfor.edene provinzen des Ruffifcben reich ‘, Part hile 


p. 308. 
eve 
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even the diftri€s between the Jaik and the Irtifch, but par- 
ticularly the low, marfhy, and faline fens of thefe immenfe 
plains which are dried up every year, and fituations of the 
like-kind near the rivers and’ brackifh lakes from the banks 
of which the water retires during the droughty weather, are 
the places where this difeafe breaks out every year, and pre~ 
vails more or lefs both among men and cattle. © In thefe 
countries, the horfes and other fmooth-haired animals neyer 
go out with fafety in fummer to pafture. -For this reafon the 
inhabitants of the banks of the Irtifch, where this difeafe is 
moft dangerous, drive their horfes in fummer to the high paf- 
tures, at a diftance from the river, where in that feafon cool 
winds prevail, and where this kind of plague is never ob- 
ferved to make its appearance. In the northern and eaftern 
parts of Siberia, and alfo in the mountains, it is not known. 
This difeafe, which is diftinguifhed in the above diftriéts 
by the name of morowa/fa ja/wa, or plague, is mof common 
in the fummer months, when the fultry fouth winds prevail. 
‘As foon as the! winds and the weather become cold, no traces 
of it are to be feen; but if fuch a change of temperature does 
not take place, the difeafe often continues till autumn, both 
‘among men and horfes. Smooth-haired cattle allo, and 
camels, the fkins of which in fummer are almoft deftitute 
of hair, are fubje&t it. If we now reflect, that people who 
refide much in the houfe efcape this feourge, and that it at- 
tacks thofe only who are expofed to the open air in the fields 
and meadows} that it chiefly affects thofe parts which are 
naked or thinly covered, and that it appears moft frequently 
in horfes in the belly, where the hair is thin; that fheep, by 
whole thick wool the difeafe feems, as it were, to be checked, 
never fuffer from it, and that the {moke of the fires which 
‘the natives kindle, proteéts, in fome meafure, their cattle; we © 
fhall naturally be Jed to:conclude, when the fymptoms alfo are 
taken into confideration, that formething muft penetrate im- 
perceptibly into the body from without, and by its poifonous 
-qnality produce inflammatory tumours and ulcers; It is pro- 
bable, alfo, that it is fomething endowed with life, which is 
conveyed through the air to the marfhy plains, where it at- 
tacks animals, and forces its way into their flefh, Bu. what- 
is ever 
. 


142 Difeafes occafioned by Infects 
ever it may be, the nature of it has not yet been determined 
by certain obfervation. The pundture of flies and gnats, 
efpecially when they have fed upon carrion, is in thofe dif- 
tricts of a poifonaus and inflammatory nature: but thefe in- 
feéts are too perceptible, and their effects fo fenfible, that we 
cannot afcrihe to them a difeafe which at firft is not attended 
with any remarkable pain, and in this refpect jt is particularly 
diftinguifhed from the Swedith. 
_ The fymptoms of this difeafe, as generally obferved, are as 
follows :—Perfons in perfect good health, of all ages and of 
both fexes, unexpectedly feel, while walking in the fields, an 
itching accompanied with a fmall hard tumour, which at firft 
they are inclined to confider as the effe& of the puncture of a 
_gnat or fly. It, however, fpeedily increafes in fize and hardnefs, 
and before much attention has been paid to it, has proceeded 
to fuch length, that a needle may be ftuck into the hard 
{wollen part without the patient being ferfible of pain, unlefs 
the needle is made to reach the found flefh. Jn the centre 
.of the tumour there is then feen, for the moft part, a red or 
blueifh point like the prick of an imfe&, and in which, if 
proper means be not foon applied, mortification or gangrene 
enfues, and fpreads itfelf to the neighbouring parts. In the 
firft {tage of the difeafe, the patient has no internal affections ; 
but as the inflammation of the tumour increafes (which, 
however, is not attended with much pain), head-ache, dejec- 
tion, and internal uneafinefs take place: but it is not impro- 
bable that the fear of danger may contribute to promote 
thefe fymptoms, Among cattle attacked by this difeafe, 
uneafinefs and dejeétion are not obferved till it has attained 
to the utmoft degree of its violence. 

Cattle attacked by this difeafe generally die, partly becaufe 
the tumours are obferv ed too late, and partly becaufe the 
common people, being negligent, do not give themfelves the 
trouble to apply a cure; on the other hand, among the hu- 
mian {pecies, a cure feldom fails if the proper means have 
been employed in time. The cure generally ufed by the — 
common people, as mentioned in Gmelin’s Travels, is, to 
run a long needle through the tumours in different direc- 
tions, to rub into the punétures a mixiure of fal-ammoniac 

and 
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and tobacco, and to forbid the patients the ufe of cold li- 
quors and of certain kinds of food. This cure, however; 
has been rendered ftill fimpler, and varidus other means more 
effe@tual have been devifed. On the Irtifch, a ftrong lixi- 
vium of wormwood afhes is employed; and a decoétion of 
tobacto and fal-amimoniac, or aliim; without fearifications 
On the Ui line, a warm plafter made of pulverifed night- 
fhade, fal-ammoniac, yeaft, and oatmeal, is faid to be an 
infallible remedy ; but the common people flill adhere to 
the old painful method of cure, which is ufed even by fome 
furgeotis. In other places the common people confider the 
application of a living frog to the tumours as of fervice; but 
I haye no authority for warranting its good effects: The 
other means, as is well known by long experience, are proper 
for deftroying vermin; and therefore favour the conjecture 
before mentioned refpeéting the primary caufe of this difeafe. 
In the extenfive low-lands on the Wolga, from Saratof 
towards Aftracan, the cattle, and particularly horfes, when 
they are driven out to pafture too foon after the water with 
which the fields have been overflown has run off, frequently 
die in confequence of hard inflammatory tumours which 
break out on the breaft and belly; and which, without doubt, 
ate of the fame nature as the above-defcribed Siberian difeafé. 
Tite Calmucs call thefe timours mobmo, but, as appears, con- 
found under this name other maladies, accompanied with tu- 
mours, which attack cattle. This much, however, is certain, 
that on the Wolga the tumours here defcribed are prevalent 
among the huttian fpecies; but they are moft common in 
dry fummers; and the men; who are daily expofed to the 
open air, are more fybje&t to them than the women, who 
conftantly refide in their fmoky huts; or never remove to a 
_ great diftance from them. Among the Calmucs on the 
Wolga, the Songari, who wete acquainted with this difeafe 
in their former countty, the Altai mountains, recommend, 
as a remedy for it, to burn on the tumour a bit of Chinefe 
incenfe, which confumes in the fame manner as tinder, and 
then to thruft into the black point which appears in the 
middle of it, a copper or iron needle, till it penetrate to the 
found flefh, This remedy, however, muft be applied before 
8 the 
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the expiration of the fecond day, elfe it will be ineffectual 
The Torgatefe are accuftomed to ftimulate and {carify thefe 
tumours with the petrified tooth of a fhark, which they calk 


a fnake’s horn. I haye been informed in a letter: from a_ 


perfon who was an eye witnefs, that tumours of this kind in 
a horfe, diffected after death, were found to confilt of foft 
watery matter. Horfes often die on the day when the tu+ 
mours appear*. Among the Calmucs it is cufiomary to 
burn all the cattle which die of the fo called mobmo, but the 
poor are feldom fo nice, they only cut out the flefh around 
the tumours, and eat the remainder without any ceremony: 
It is faid that the blood of thofe who feed on fuch carrion 
becomes corrupted, and that they are fubjeét to running 
fores, called chatlig#, which are often infectious. But that 
this obfervation is applicable rather to other difeafes among 
cattle, than to the tumours in queftion, I conclude from this 
circumftance, that the Tartars fay, that the mobmo of horfes, 
which, as is well known, are moft fubje& to external tu- 
mours, are not always infectious; thofe, however, of cows 
and goats are more dangerous, fo that not only the flefh of 
thefe animals, when eaten inadvertently, is infectious, but 
even their fkins if a perfon lies or fits upon them. According 
to fome late obfervations which have been communicated to 
me, purgatives adminiftered to thofe attacked with thefe tu- 
mours are pernicious: on the other hand, ftrengthening fpi- 
rituous remedies are found to be ferviceable if ufed before the 
appearance of lethargic affections, which in thofe countries 
feldom fail to accompany this difeafe, and which fometimes 
continue two or three days. The Calmucs, as I am in- 
formed, are inclined to afcribe the mobmo tumours to the 
poifonous puncture or filth of an infeét, and therefore to an 
external caufe. ' 
[To be concluded in the next Number.] 


* Pallas Sammluigen bifforifcber nachrichten iiber die Mongolifchen voks 
kerfehasieny Part I. p. 161. 
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X. Defcription of the Vefpertilio plicatus. By FRANCIS 
Bucnannan, M.D, A.L.S8.* 


Vespertitio. PLICATUS ¢, tailed; the noftrils round, 
fimple perforations; the upper lip very large, and folded; 
the ears as large as the head, folded, and half pendulous. 
Inhabits old houfes at Puttahaut in Bengal. 

From its teeth this bat can only be ‘miftahee for the Ce- 
phalotes; but the defcription of that fpecies will not apply 
to this. 

From the point of the nofe to the root of the tail three 
inches; from the extremity of one wing to that of the other 
twelve inches. 

The wings, and naked parts of the body, are foot-coloured. 
The hair is mixed with afh-colour, and is paler below than 
on the back. 

The head is large, thick at the fhoulders, and tapers gra- 
dually to the fnout; which is blunt, terminates in a heart- 
fhaped margin, and projects far beyond the lower jaw. It 
is moftly naked; but has feveral long, ereét briftles. The 
noftrils are fmall circular holes, remote from each other, and 
placed under the margin of the {nout. The upper lip at 
the fides hangs over the under jaw, and at each fide is deeply 
wrinkled with feven or eight vertical folds. The ears are 
large, blunt, wrinkled, and fomewhat pendulous, From 
being bent in feveral folds, they at firft fight appear to be 
thick and flefhy. They approach very near at their infertion 
on the brow, and are naked, except on a fharp finus towards 
the hinder part of the head. On their edge near the tips are 
five or fix {mall warts. There are no eel auricles. The 
eyes are in two fall flits above the angles of the mouth, and 
are almoft covered by the ears. There are two ftrong tufks 
in each jaw. In the upper jaw there are two conical fharp 
fere-teeth, half as long asthe tufks. Below, in place of thefe, 
there are only two {mall points, fearcely projeéting from the 
gums. The grinders area little removed from the tufks, and 


* From the TranfaGions of the Linngan Society, Vol. V« 
+ Seétion F of Ker’s Tranflation of Gmelin’s Syft. Nat, 
Vor. VIL. U are 
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are in each fide of each jaw five or fix in number. In the 
lower jaw each grinder has two fharp points 5 ; in the upper 
jaw each, except the firft pair, has three points. 

The neck is very fhort, and fo covered with hair as to be 
fearcely obfervable. The fhoulders are high and round, with 
a deep cavity between them. The body at the fhoulders is 
much wider than at the haunches. The buttocks are bare. 

The tail is naked, round, and blunt: it is turned up at 
the end: A ftrong hooked claw in place of the thumb. No 
carpus nor metacarpus. Four long fingers ferve to diftend 
the membrane of the wing. The hind-feet have five diftinét 
toes, with {mall fharp claws. ‘The membrane of the wings 
joins the hinder legs and tail, but it is net nearly fo long as 
the latter. A broad hairy lift furrounds all round the body, 
and covers the bottom of the membrane. 

The drawing and defeription were taken froma male. I 
could obferve no nipples. 

The natives of Bengal have only two names for all the 
fpecies of bats found in their country. The large bats, 
which neftle om trees, and live chiefly on fruit, they call 
Badur; thofe which, \tke the one above defcribed, inhabit 
eaverns and old buildingsy and hive chiefly on infeéts, they 
call Chamcheeka. 

Plate IV. reprefents the Ve/pertilio plicates of nearly one- 
half its natural fizes 


XI. Account of a Cavern difcovered on the North-Weft Side 
of the Mendip Hills, in Somerfet/bire. By GEORGE 
Smitu Gipses, M.B. F.L.S.* 


Prruaps the following account of a cavern which fF 
vifited fome time fince may be acceptable, as we there fee. 
the procefs going on, which Nature employs to enclofe fo= 
reie¢nm fubftances in the harder rocks. 

At the bottom of a deep ravine on the north-weft fide of 
the Mendip hills, in Somerfetfhire, near the little village of 
Berrington, there has been difcovered a cavern of confiderable 

* From the Traafaétions of the Linnaan Society, Vol. V. 
: extent, 
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extent, in which was found a great collection of human 
bones. 

As I have obferved in this cavern many circumftances 
which appear curious to me, I beg jeave to mention them, 
as I do not believe there is another place in the kingdom 
where the different {tages (if I may be allowed the expreffion) 
of bones incorporating with Jimeftone rocks can be fo weil 
feen. From the top and fides there is a continual dripping 
of water, which being loaded with a large quantity of calca- 
reous earth, depofits a white kind of pafte on moft parts of 
the cavern. Many of the bones are incrufted with this ce- 
ment, and a large proportion of them are a@tually fixed in 
the folid rock. I fuppofe, therefore, that this fubitance, 
which at firft is in a ftate refembling mortar, by lofing its 
water, hardens into a firm and folid ftone. I had an oppor- 
tunity of examining the procefs in every part. Had the 
cavern not been difcovered, and thefe depofited fubftances 
not been removed, I do not doubt that the whole excavation 
would, in no great length of time, have been completely 
filled up. The water was ftill bringing frefh quantities of 
calcareous earth, and the bones were in fome places com- 
pletely incorporated with the folid rock. Every degree of 
intermediate folidity was plainly difcernible. There were 
feveral nodules of ftone, each of avhich contained a perfeét 
human fkull. The fubftanee which is depofited from the 
water effervefces with acids, and has, in fhort, every cha- 
racter of limeftone. At the further end of this very curious 
cavern, where the height is about fifteen feet, there depends 
2 moft beautiful ftalactite, perfectly conical, which, when 
the cavern was firft difcovered, reached within an inch of a 
eone of the fame kind which rifes from the floor. By fome 
accident a fmall part of the ftalaétite was broken off; but 
Nature is now bufy in repairing an imjury which had been 
done to one of the prettieft productions of her mineral king- 
dom. Had thefe two cones met, a beautiful column would 
have been formed of nearly fifteen feet in height. On 
ftriking this ftalactite, a found is produced fimilar to that of 
2 bell, which may be heard at a confiderable diftance be- 
yond the mouth of the cavern. . 
V2 I exa- 
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I examined the bones with confiderable attention, and I- 
found that there was adhering to the furface of many of 
them, a fubftance which refembled the fpermaceti I have 
before defcribed in the Philofophical TranfaGtions for the 
years 1794 and 1795. 

- IT have to add, that this. cavern was difcovered about two 
years ago by accident, and that no fatisfactory reafon has 
been given for this fingular accumulation of human bones. 


AL. Defcription of a Mercurial Air-holder, fuggefted by an 
InfpeGiion of Mr. Watt's Machine for containing Faéiitious 
Airs. By W1LL1aAM CLAYFIELD*. 


Severat modes of counteracting the preffure of a de- 
creafing column of mercury having been thought of, in con- 
junétion with Mr, W. Cox, the following was at laft adopted 
as the moft fimple and effectual : 

Plate V. Fig. 1. reprefents a feétion of the machine, which 
confifts of a ftrong glafs cylinder A, cemented to one of the 
fame kind B, fitted to the folid block C, into which the glafs 
tube D is cemented for conveying air into the moveable re- 
ceiver E. . 

The brafs axis F, fig. 2, having a double bearing at a, a, 
is terminated at one end by the wheel G, the circumference 
of which is equal to the depth of the receiver, fo that it may 
be drawn to the furface of the mercury, by the cord 4, in one 
revolution ; to the other end is fitted the wheel H, over 
which the balance-cord c, runs in an oppofite direction in 
the fpiral groove e; a front view of the wheel H is fhown at 
Fig. 3. ‘Te 

Having loaded the receiver with the weight I, fomething 
heavier than may be neceflary to force it through the mer- 


* From an ingenious work lately publifhed entitled, Re/carches Che- 
mical and Philofopbical, chiefly concerning nitrous Oxyd or dephlogifitcated 
nitrous Air, and its Refpiration ; hy Humphrey Davy, Superintendent of the 
Medical Pneumatic Infittution:—This apparatus was firft deferibed in the 
Third Part of Nr. Beddoes’s Confiderations, but it has fince received fome 
improvements, 

cury; 
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eury, it is balanced: by the fmall weight K, which hangs 
from that part of the fpiral where the radius is equal to that 
of the wheel G; from this point the radius of the fpiral mutt 
be increafed in ich proportion, that in every. part of its cir- 
cuit, the weight K may be an exaé& counterpoife to the air- 
holder.. In this way, fo little friction will be produced, that 
merely plunging the lower orifice of the tube D under mer- 
cury contained in the fmall veffel, L, will be fufficient to 
overcome every refiftance, and to force the gas difcharged 
from the beak of a retort into the receiver, where, whatever 
may be its quantity, it will be fubje&ted to a preffure exactly 
correfponding to that of the atmofphere. The edge of the 
wheel H being graduated, the balance-cord ¢ may 'be made 
to indicate its volume. 

Should it at any time be neceffary to reduce the preffure 
to the medium ftandard of the barometer, it may eafily be 
done by graduating the lower end of the tube D, and adding 
to the weights I or K, as may be found neceffary; the fur- 
face of the mercury in the tube pointing out the increafe or 
diminution. 

The concavity at the top of the internal cylinder is iauended 
to contain any liquid it may be thought proper to expofe to 
the action of the gas. 

The upper orifice f, with its ground- ee se: is particularly 
ufeful in conveying air from the retort g, with its curved 
neck, into the receiver, without its paffing through the 
tube D. In all cafes where a rapid extrication of gas is ex- 
pected, the retort g fhould be firmly luted to the orifice, and 
the weight I removed from the top of the receiver; this, by 
diminifhing the preflure, will admit the gas to expand Berl in, 
the air-holder at the inftant of its formation, and prevent an 
explofion of the veffels. The fame caution mutt be obferved 
whenever any inflammation of gas is produced by the electric 
fpark. 

The air may be readily transferred through water, or even 
mercury, by the tube 4, Fig. 1. 

To prevent an abforption of mercury in cafe of a condenfa- 
tion taking place in the retort made ufe of for generating air, 
Mr. Davy has applied the ftap-cock z, to which the neck is 

8 firmly 
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firmly luted. This ftop-cock is likewife of great fervice in 
faturating water with acid or alkaline gafes, which may be 
effected by luting one end of the tube & to the ftop-cock and 
plunging the other into the fluid in the fmall veffel 2, ce- 
mented at top, and terminating in the bent funnel m; the 
tube 4 having been previoufly removed, and the lower orifice 
of the tube D either funk to a confiderable depth ih mercury, 
or clofed with a ground-ftopper. The bend of the funnel m 
may be accurately clofed by the introduétion of a few lines 
of mercury. 

The application of the ftop-cock , has enabled Mr. Davy 
to perform fome experiments on refpiration with confiderable 
accuracy, 


XII. Curfory View of fome of the late Difcoveries in Science, 
(Continued from Page 8e.] 


FOSSILS. 


- A. DELUC has examined the lenticular numifmal, 
and the belemnite. He confiders the lenticular as the bones 
ofa kind of fepia. Naturalifts in general confider it as a 
kind of cornu ammonis, ' 

He has the fame opinion refpecting the belemnite. * It 
is extremely probable,” fays he, “ that this foffil has been 
the foft bone of a fith.”” 

The numifmal is found in Europe, in Egypt, in India near 
the Ganges, and in Bengal. 

He found at Mount-Saléve a petrified buccinum fimilar to 
thofe found at Ermenonville. 

He obferved phollades in the columns of the temple of 
Serapis near Pozzuolo: they are in a part of the column, 
raifed at prefent twenty-feven feet above the level of the 
waters of the fea. He fuppofes that this temple has been 
thrown into the fea by an earthquake; that the phollades 
then penetrated into the columns; and that a new earth- 
quake conveyed them back to the place where they now ftand. 

Fausas has begun to give adefcription of the foffils found 
in the mountain of Saint-Pierre, near Maeftricht. They 

confift 
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confift of different fhells, and a great number of bones; 
Whole jaw-bones, more than four feet in length, have been 
found in that mountain. They are fuppofed to have be 
longed to crocodiles. He has defcribed alfo fome fhells 
which appear to have belonged to the common tortoife, the 
tortue franche of Lacepede, or the te/fudo mydas of Linnzus. 
This furthet confirms, that the remains of animals ftill ex~ 
ifting are found among fof_ils. 

Denis Montrorrt has publifhed a memoir on a par- 

ticular foffil kind of the cornu ammonis, found in the en- 
virons of Rouen and in other places. It is not of a fpiral 
form like the common cornua ammonis, but fhaped like a 
buccinum. 
_ Vitxars has found foffil wood on the mountain of Laus, 
in the canton of Pifans, at the height of 2537 feet, that is to 
to fay; 932 feet above the moft elevated line at which trees 
grow at prefent. The trees of which foffil remains are found, 
are the trembling poplar, birch, and common larch. 


GEOLOGY. 


BerTRAND has given a new explanation of his geologic 
fyftem. He ftill fuppofes that the globe of the earth was 
originally a frozen mafs, and that along with motion it re- 
ceived light, liquidity, heat, and life. 

Jens.EsMarcky a learned mineralogift, has travelled 
through the Bannat, Tranfylvania, and Hungary, countries ex- 
ceedingly rich in metallic veins. He has defcribed thefe veins 
with accuracy, and explained the formation of them accord- 
ing to the theory of Werner, who, as is well known, thinks 
that fuch veins were originally fiffures, afterwards filled up 
with minerals. But fome faéts related by the author feem 
to {how that this fyftem cannot be maintained, for at Chem- 
nitz there are veins of from 100,to 114 feet in thicknefs : 
at Kremnitz, the principal vein is 656 feet in thicknefs. The 
author endeavours to fhow that thefe veins arife from the 
union of more than twenty fmaller veins divided by parti- 
tions of the rock. 

Houmpotpt, by the voyage which he has undertaken, 
- Found the globe; will greatly enlarge our geological knowledge, 
becaule 


e 
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becaufe he generalifes his obfervations. The following are 
thofe which he has tranfmitted from Cumana refpeéting the - 
famous Peak de Teyde, called commonly the Peak of Teneriff : 

—* The Peak of Teyde, which rifes to the height of 1904 
toifes, is an enormous bafaltic mountain that feems to reft 
on denfe and fecondary calcareous ftone. The latter is of 
the fame kind as that found with a great deal of flint at Cape 
Non in Africa, at Cadiz, in the Channel, in Provence, and 
on which the bafaltes of Saint-Loup near Agde, and that of 
Portugal, reft. It is thus feen with what uniformity the 
globe ts conftruéted. The Azores, the Canaries, and the 
Cape Verd ifles, appear to be a continuation of the bafaluc 
rocks of Lifbon.” 

“© The waves thus carry with them, and caft on fhore in 
Africa and Teneriff, granites, fyenites, and granitic mica- 
ceous fchift; which I have feen at Saint-Gothard. It is to 
be fuppofed that the high ridge of Mount Atlas, which ex- 
tends from the Eaft towards the coafts of Morocco, confifts 
of fuch rocks.”? 

“© The bafaltes of which the Peak is « conical, is not 
only bafaltes containing foliaceous and cryftallifed olivin and 
volcanic chryfolite, but particularly towards the top there are 
ftrata of the porphyrofchiefer of Werner, or of another kind 
of porphyry with an obfiadian bafe. The porphyro/chiefer is 
foliated, fonorous, femi-tranfparent at the edges, Mas a very 
hard green bafe, and contains cryftals of vitreous feld-fpar, 

[To be continued, ] 


XII. Od/ervations on Ants, and on the Poifon of thefe 
Infe&s 5 with fome Hints for deflroying them. By 
M. Amoureux jun. M. D,* 


Ps provident ant, which has been fo often quoted as 
an example of forefight and economy, does not, as has been 
believed, flore up provifion ; it is only laborious, and colleéts, 
indifcriminately, things that are eatable and others that are 
‘not; the former to fupply it with food for the moment, and 


* From Notice des Infegtes de la France reputés venitheux. 


the. 


ne 
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the latter to be employed as materials neceflary for fupporting 
fubterraneous galleries and for giving occupation to labour- 
ers; for their fociety, like that of the bees, confifts of males 
and females, and a neutral {pecies, or individuals without fex. 
It is the latter that are charged with the internal labour, and 
the care of nourifhing the young. The labouring ants are 
diftinguifhed from the reft by being deftitute of wings; they 
enjoy alfo a longer life than the males or the females, and 
they often remain alone with the larve in the neft. Ants 
continue in a ftate of torpor during the winter; and it may 


thence be prefumed that the articles they ftore up do not 


confift of food which they with to provide to afford them a 
fupply during periods of fearcity. Their granaries are not 
filled with provifions, fince they ftore up, along with grains 
of corn, bits of ftraw and all other fmall articles which they 
can find. Naturalifts, therefore, have been miftaken refpeét- 
ing this pretended forefight, by afcribing to a laborious infe&t 
a manceuvre of which man alone is capable, 

The ant is not accounted venomous, yet it is more fo than 
moft other infects. There arifes from its body an acid vapour 
which is not perceptible but when they are colleéted in a 
large number, as in an ant-hill, or when they are heaped up 


in a box or bottle, &c. For this reafon ants leave tracés be- 


hind them, by a fort of {corched appearance, on the grafs 
and plants over which they pafs and repafs in going back- 
wards and forwards from their nefts. Gardeners, therefore, 
have great reafon to with for the difcovery of fome certain 
means that might free them from thefe troublefome guefts, 
which fome have fuppofed to be ufeful by having feen them 
attack the fmall infects which injure thé leaves of fruit-trees, 
and particularly thofe of the peach. Ants, indeed, are at- 
tracted by the mellcous liquor fhed by fome of thefe infects, 
and which moiftens their bodies, but they do not on that 
account carry on war againft them; in concert with them 
they deftroy the plants and trees, on which they aflemble in 
large bodies. 

The aht pinches very ftrongly with its mouth, which is 
armed with jaws; it punctures alfo by means of a fting at 
its extremity, which is wanting in the males: it can do in- 

Vou, VIL, x jury, 
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jury, therefore, three different ways. Swammnierdam fays that 
the jaws cr forceps of the ant have on each fide feven points 
or fmall teeth ; and Leuenhoek pretends that it emits from 
its fting forall drops of a certain liquor which occafions pain, 
as is the cafe with that of the feorpion. Probably it 1s no- 
thing elfe than its acid Jiquor which ts cauflic. 

This infect is very extraordinary, not only on account of 
its form, but on account of its {mall fize; and being fo com- 
monly feen, it has not been examined with fufficient atten- 
tion. Thofe who with to fee ants of a gigantic appearance, 
may infpect the figure given of one by Gundelius Ab Ach, 
who flattered himfelf that, in 1687, he bad invented a mm- 
écrofcope that magnified twice as much as any ever before 
conftruéted. The fame author has given the figure of a 
winged ant of the dimenfions of cleven inches. 

We may confider ourfelves happy, that among the: fmal} 
number of fpecies of this infeét known in France, which 
Mr. Geoffroy makes to be only fix, there are none of thofe 
voracious and deftruétive kinds fo troublefome in the burning 
climates of Africa, in Egypt, and in South America. A fwarm 
of ants which have lodged in a hollow tree, iffue from it on 
its being in the Jeaft fhaken, and, like a fhower of fire, fall 
on the unhappy perfon expofed to their fury. One of out 
moft learned naturalifts, coing along the banks of the Niger, 
found himfelf invefted by a fort of red ants which Jodge in 
the icaco-tree: The pun€&tures they made were fo venom- 
ous, fays he, that my face and hands’were covered with blifs 
ters fimilar to thofe arifing from burning, the pain of which 
could be allayed by nothing but a heavy rain, which took 
place in the evening. The fame traveller was peftered in the 
ifle of Gorée by another kind of white ants (termites) which 
enaw and deftroy every thing that comes in their way. 

~ Botanifis long ago obferved, that when the flowers of fuc- 
cory were -thrown into an ant’s neft, their blue colour was 
changed into red, which ts, Ho doubt, commen to the greater 
part of blue flowers. This phenomenon mutt at firft have 
excited fome furprife, and it was explained, no doubt, ac- 
cordiire to the phyfical knowledge of the period; but it was 
afterwards difcovered that this change of colour was owing 
‘ to 
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to the acid- liquor which the ants had fhed upon it. This 
acid ipirit was carefully examined by feveral experiments, an 
account of which was publifhed in the Philofophical Tranf- 
actions for the year 1670. M. Tifcher appears to have been 
the firft who afcertained the nature of this acid, and this dif- 
covery muft have appeared the more aftonifhing, as it was 


‘Known that animals in general farsiined alkali and an urinous 


{pirit. 

After this, chemifts haftened to analyfe ants and the va- 
pours exhaled from them, Homberg extracted from them, 
by diftillation, abundance of acid, and fhowed it to the Aca- 
demy of Scjences in 1712. Mareraf foon obtained the fame 
acid; but the learned Pruffian chemift confidered this acid 
only in regard to its relation and combinations with other 
chemical fubflances, and the folutions it is capable of effect- 
ing. This acid has a great refemblance to that of radical 
vinegar, though it does not refemble it in every thing: Neu- 
man firft perceived an odorous effential oil, of a peculiar fmell, 
which, however, occafions no burning fenfation on the tongue. 
Margraf obtained the fame fubtile oil, and another fat oil 
fimilar to that of vegetables. M. Thouvencl drew from ants 
both thefe oils, and a particular extract; a refult of the moft 


complete analyfis that ever had been made of thefe infects. 


The late M. Roux, the editor of the Journal de Medecine, paid 
attention alfo to this object, and by his curious experiments 
brought to hight fome facts very little known. For example, 
if an ant-hill be opened, and a living frog be expofed in it, 
the animal will die in Jefs than four or five minutes, though 
it has not been bit by the ants. M. Roux, being employed 
in colleéting ants to fill a bottle, perceived in the evening that 
his fingers were fomewhat hot, that they fwelled and became 
red; next day the epidermis feparated from the {kin as if he 


had applied a veficatory, and his fingers became entirely 


peeled. It appears alfo, by M. Roux’s experiments, that the 
acid vapour of ants is capable of fuffocating them when they 
are {hut up in a bottle. This may fupply fome hints for 
ftifling their deftruétive colonies by carefully clofing up the 
apertures of ant-hills and heaping earth above them. M. Roux 
mentions alfo an obfervation fimilar to his own, which was 

X2 commu- 
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communicated by Baron D’Holbach; he made at the fame . 
time fome reflections on the nature of the poifon of ants, re- 

fpe&ting which he would not venture to give a decifive opi- 

nion. This prudent modefty in an able chemift may ferve 

us as a leffon. 

Mefirs. Ardwiffon and Oerhne have alfo made a number 
of curious experiments on this acid, which they confider as a 
peculiar kind. It has been admitted into the new chemiftry 
under the name of the formicine: it is ftronger than the vi- 
triolic acid *, ferves for different combinations, and an ether 
may be sii from it. M. Thouvenel, who prepared from 
it the formiate of potafh, experienced the fame effeéts from 
the volatile acid of ants as M. Roux; for, after havi ing col- 
lected fome of thefe infects, large veficles full of ferous liquor 
were formed at the ends of his fingers. This learned chemift 
made many experiments to afcertain the nature of the acid of 
ants, and they all convinced him that it differs from the mi- 
neral acids as well as from fermented vegetable acid, and that 
it has every chemical relation to the microcofmic acid ¢, &c, 

M. Cadet junior, and other chemifts, found that the vola- 
tile alkali deftroys ants and neutralifes their acid. This, 
therefore, may afford the means of being preferved from it, 
or of checking its aétion on the fkin. Olive oil produces the 
fame effect. 

Medicine might perhaps derive more advantage than it has 
hitherto done from the yolatile fpirit and oil of ants. A bath 
of ants has been prefcribed in cafes of the palfy. The water 
or fpirit of magnanimity, and other pharmaceutic compofi- 
tions, are prepared from ants and their produéts. They 
might certainly be employed in veficatories. 

To the above obfervations I fhall add the following fact, 
recorded in the Ephemerides of the curious of Nature for the 
year 1688 {, which will prove the efficacy of ants as.a re- 
vulfive remedy :—A fuller, who had been long tormented 
with a pain in his head, and tired of taking medicines with- 


* The author, no doubt, means that it will deeompofe fome of the vi- 
triolic falts: in this fenfe many vegetable acids are ftvunger than the vis 
trivlic.—-[iprT. 

t Phofphoric acid. + Dee. 2, obj. 89, 
out 
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out receiving any benefit from them, refolved to difcontinue 
them, and to bear his fufferings with patience. One day, 
however, while collecting ants, his hands were excoriated by 
the acrid liquor of thefe infeéts, and he was immediately 
freed from the pain in his head, which never afterwards re- 
turned, 


XIV. Experiments ref/peéting the Influence which Oxygen 
has on the Germination of Seeds. By Mr, Saussure 
junior *, 


Mosr philofophers who have examined the nature of 
atmofpheric air have found, that feeds expofed to water and 
pure azotic gas do not germinate; that, on the other hand, 
carbonic acid gas is formed, which mixes with the azotic 

as, and increafes the atmofphere of the plant. ‘They ob- 
ae alfo, that when oxygen gas was employed inftead of 
azot, carbonic. acid gas was in the like manner produced, 
but that the atmofphere was then leflened and the oxygen 
gas abforbed. 

Dr, Rollo, in the courfe of his refearches refpeting the 
germination of barley, remarked, that the formation of fugar 
in the grains of barley during the procefs of germination was 
the immediate confequence of the action of oxygen gas on 
the vrains, and that, in every cafe where this a€tion was fup- 
prefled, no fugar was formed. From this obfervation, as well 
as from the formation of carbonic acid gas in azotic and oxy- 
gen gas, he concludes, that oxygen gas 1s in part abforbed by 
the barley, but that it in part forms with the carbon of the 
feeds carbonic acid gas. The fugar which is formed imme- 
diately after the germination is, according to him, produced 
by the union of oxygen gas with the flimy vegetable ferment~ 
able matter. 

If the quantity of the carbonic acid gas formed in At ie man- 
ner be lefs than that of the oxygen gas rene has difappeared, 
itis probable that a part of the latter is abforbed by the grain, 


* From Scherer’s Aligemeines Journal der Chemie, No, 7, for Janvary 
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and that another part is employed in the formation of ‘car- 
bonic acid gas with the carbon of the grain. But if the 
quantity of the carbonic acid gas produced be greater than the 
quantity of oxygen gas which has difappeared, we can only 
conclude, that the corn is capable of producing from its 
own fubfiance, by the union of its carbon with the oxy- 
gen gas of the atmofphere, a quantity of carbonic acid gas. 
If the quantity, however, of the oxygen gas which has dif- 
appeared be perfectly equal to that which contributes to the 
formation of the carbonic acid gas during the progrefs of the 
germination, we may thence conclude that the oxygen gas 
is not abfarbed by the grain, but only employed in the form= 
_ation of the carbonic acid gas. As no one has yet examined 
. -which of thefe three cafes atually takes place (it having been 
generally admitted that the oxygen gas is abforbed by the: 
grain during the progrefs of germination, without its being 
however proved), I made, towards the end of the year 1798, 
the following experiments at the temperature of between 
+ 6and + 12° of Reaumur in the fhade, - 


I» 


Experiment I. 


I fowed on a wet fponge 21 peas, which together weighed 
62 grains. The fponge was introduced on a {mall ftool under 
a receiver which contained 13{ cubic inches of atmofpheric 
air purificd by lime-water. The aperture of the receiver was 
clofed by means of water, and the latter rofe in it to a fufhi- 
cient height to prevent the efcape of the air during the change 
of the ammplphere; 

tn eight days thefe peas had vegetated fo much that roots 
were een out, of from three to ole lines in length; the 
air in the receiver, in confequence of the change occationed, 
by the temperature and preflure, was leffened one-thirteenth 
part of its original volume. It now occupied 12°55 cubic 
inches, and lime-water indicated o:10 of carbonic acid 
gas. The phofphoric eudiometer gave o-o4 of oxygen gas, 
or 0°17 lefs than atmofpheric air. A hundred parts of nitrous 
gas mixed in an equal quantity with the air in the receiver, 
left a refiduum of 188 parts. The fame mixture with atmo- 
fpherte air, left a refiduum of 105 parts. If we fuppofe, with 

Layoifier, 
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Lavoifier, that ‘atmofpheric air contains ~7%, or +25 lefs 
oxygen gas than is fhown by the phofphoric eudiometer, the 
43% cubic inches of atmofpheric air, which were loft in this 
experiment, contained before the peas were introduced 3°64 
cubic inches of oxygen gas and 9°86 of azotic gas. The. 
42°55 cubic inches which remained after gefmination con- 
tained 1°255 cubic inches of carbonic acid gag, 1°255 of oxy 
wen gas, and 9°86 of azotic gas. 

If the decreafe in the volume of the air diring the ger- 
mination arifes from the carbonic acid gas being abforbed 
by the water, which fhuts the receiver and promotes the ger- 
mination of the feeds, this decreafe of volume with the oxy- 
gen gas which remains in the atmofphere of the peas, fhows 
the quantity of oxygen gas which has been formed in the 
courfe of the germination. If this quantity of carbonic acid 
stas is perfectly equal to that which is formed during the ex- 
periment by the union of the oxygen gas, which has difap- 
peared, with the carbon of the feeds, it proves, almoft incon- 
‘teltably, that the oxygen of the atmofpliere i is not abforbed by 
the feeds, but has been employed in the formation of car- 
bonic acid gas, a part of which is abforbed by the water 
while the other remains in‘ the atmofphere of the feeds. 

If we add the decreafe ef the volutite of the air during the 
courfe of the germination,’ or 0°95 cubic inches to 1-255 
cubic itches, the quantity of the carboni¢ acid gas which 
remains in the atmofphere of the feeds, we fhall have 2°204 
cubic inches for the fum of the carbonic acid gas. But this 
is alynoft the fame quantity as that which is obtained by the 
union of the carbon of the feeds with the 2°385 cubic inches 
of oxygen gas which difappeared in the courfe of the experi- 
ment. i 

It is very probable, therefore, from this experiment, that 
the decredie in the volume of the atmofphere during the ger- 
mination depends merely on the watet abforbing 4 part of 
the carbonic acid gas, which is formed by the union of the 
oxygen gas with the carbon of the feeds, and that it cannot 
be afcribed to the ebforption of the oxygen gas by the feeds, 
To place the trath of this affertion in its full light, I exa- 
‘mined whether the decreafe of the atmofphere of the feeds 
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_would take place if I endeavoured to prevent the eatbonic 
acid gas from being-abforbed by the water. 

If water be placed in an atmofphere of pure carbonic acid 
gas, the water never abforbs more of fuch gas than what is 
equal to its volume, provided the fluid fuftains no other pref- 
fure than that of the weight of the atmofphere. The quan- 
tity abforbed by the water is lefs, the greater the quantity of 
the atmofpheric air mixed with the carbonic acid gas. When 
the carbonic acid gas makes only 0°02 of the atmofpheric. 
air, the portion abforbed is not perceptible. This abforption, 
therefore, may be always rendered imperceptible, either by 
increafing the volume of atmofpheric air which is in contact 
with the feeds, or by leaving in the receiver only as much 
water as 1s abfolutely neceflary for the paepale of germina- 
tion. 

Experiment If. 

Eighteen peas were placed in ir{ cubic inches of atmos 
{fpheric air, purified by lime-water, under a bell clofed with 
mercury. The fluid rofe an inch higher than within the 
veffel. Into this receiver I tranfmitted 4 + cubic inch of water 
in which the peas were to germinate: they floated half in 
it on the mercury. Ten days after, the peas had grown fo 
much that their roots were from three to four lines in length. 
IT examined the air under the bell, and found that its volume 
was not fenfibly leffened. Lime-water fhowed 0.09 of car- 
-honic acid, and the phofphoric eudiometer, after deducting 
the carbonic acid, 0°12 of oxygen gas, and therefore o:og 
Jefs than in atmofpheric air. When nitrous gas was, mixed 
in equal parts with this air, there remained a refiduum of 
132 parts. If we admit, with Lavoifier, that atmofpheric air 
contains about 0°27 oxygen gas, or 0.06 lefs than 1s indicated 
by the phofphoric eudiometer, which in the air of my labo- 
ratory gives only 0°21 oxygen gas, it will be found that the 
air under the bell, before the peas were introduced, contained: 
37105 cubic inches oxygen gas and 8-395 of azotic gas; and 
that after the germination the fame volume of air contained 
1°88 cubic inches of oxygen gas, 8°395 of azotie gas, and 
1°035 of carbonic acid gas; confequenthy, 1°225 cubic inches 
of atrmofpheric oxygen gas were employed to form the bafis 
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of 1°035 cubic inch of carbonic acid. This refult approaches 
as near the truth as can be expected in an experiment made 
with maffes of air fo exceedingly fmall. 


Experiment HT. 

I introdyced into a receiver clofed with quickfilver, 40 
cubic inches of atmofpberic air purified by lime-water.’ In 
this air I placed a conical glafs with fmall flints, which I 
moiftened with two cubic inches of water, and depofited on 
them four beans. At the end of fourteen days all the beans 
had thrown out roots of from four to five lines in length: I 
then took them out, and tried their atmofphere. No fen- 
fible change in the volume was obferved. Lime-water 
fhowed 0-10 of carbonic acid gas: the phofphoric endiome- 
ter, after this gas was deducted, contained 0°13 oxygen gas, 
or 0°08 Jefs than atmofpheric air, This mixture with atmo- 
fpheric air gave a refiduum equal to 105 parts. According 
to this refult, we find, if we add to the quantity of oxy- 
gen gas indicated by the phofphoric eudiometer 0°06, that 
during the experiment 3°96 cubic inches of oxygen gas. dif- 
appeared, and were employed in the formation of four cubic 
inches of carbonic acid gas. The beans-appear, therefore, 
in the atmofpheric air to have abforbed no oxygen gas. 


. 


Experiment IV. 


I put 60 grains of barley, with 4 cubic inch of water, into 
a receiver clofed with quickfilver, and which contained 18 
inches of atmofpheric air purified by lime-water. The 
greater part of the grains of the barley remained adhering to 
the moiftened fides of the receiver: the reft floated half under 
water upon the quickfilver. After the feeds had germinated, 
their atmofphere was increafed, the changes of temperature 
and the preffure of a quantity imperceptible to the eye being 
taken into confideration. Lime-water fhowed ,°,.3, carbonic 
acid gas: the phofphoric eudiometer, after deducting the car- 
bonic acid gas, o°11 of oxygen gas, or o'ro lefs than atmo- 
fpheric air. A hundred parts of nitrous gas, mixed in an 
equal portion with this air, left a refiduum of 138 parts: the 
mixture with atmofpheric air gave a refidaum of 105 parts. 
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From this experiment it appears, according to the calcula- 
tion more fully given above, that during the procefs of ger- 
mination 2°16 cubic inches of oxygen gas difappeared and. 
were en nployed for the bafis of 2°07 Poubic inches of carbonic 
acid gas, which was found in the atmofphere of the feeds. 
This refult approaches near to that given by the compofition 
of this gas. 

But to obtain this refult the feeds muft all germinate, and 
they muft be in immediate contact with the atmofpheric air. 
When they do not germinate, either becaufe they are placed 
too clofe to each other, are of a bad quality, or have too 
much water over them, the quantity of the carbonic acid 
gas formed will be greater than that produced by the union 
of the oxygen gas taken from the atmofphere with the car- 
bon of the feeds. Befides, the experiment muft be finithed 
before all the oxygen gas contained in the atmofphere of the 
feeds has been converted into carbonic acid gas; for without 
this precaution the plants would be injured and decompofed, 
and a greater quantity of carbonic acid gas would be found 
in their atmofphere than would otherwife be the cafe. 

The formation of fugar in the feeds by the aétion of fo- 
reign oxygen gas is a very fingular phenomenon which I 
will not venture to explain; I fhall only remark, that from 
the above’ experiments the following conclufions may be 
drawn 

The oxygen of the atmofphere i is abforbed during the 
oases of germination, not by the feeds, as hitherto feemis.t6 
have been admitted, but is employed merely in forming car- 
bonic acid gas with the carbon of the feeds. 

2. The germinating feeds when in contact with the air 
do not form earbonic acid gas from their own fubftance, bat 
énly furnith a component part of it, wz. carbon. They 
vield, however, from their own fubftance, the oxygen and 
carbon of the carbonic acid gas, formed when the feeds are 
in contaét with water and pure azotic gas, 
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_ Geological Effays. By RrcHarD Kirwan, B/q. F.S.S. 
Lond. and Edin. Prefident of the Royal Irifh Academy, 
&8c. 8c., and Infpeétor-General of his Majefly’s Mines 
in the Kingdom of Ireland. Bremner, Strand, 1799: 
8vo. 502 Pages, 


Tins work confifts of a Preface, an Introduction, twelve 
Effays, and a fhort paper of Notes, following the laft of the 
Effays. But, though its parts be thus arranged without fyf- 
tematic connexion in the formal firu€ture of the compofition, 
it is, in fact, as to its fubftance, ove whole; in which mine- 
ralogical fcience is applied to explain all the appearances to 
which it can have any relation, on the furface or in the inte- 
rior ftrata of the earth. In the explanation of thefe appear- 
ances the author endeavours to afcertain from its prefent 
ftate what muft have been the various former changes through 
which the matter of this globe has paffed fince the era at 
which it was made fubject to thofe laws of exifience under 
which we now behold it. The following are the leading 
truths and opinions which occur in the fucceffive parts of 
the work. 
The Preface mentions the difcovery of the diftinction be- 
tween primary and fecondary mountains, by Lehman, as one 
of the moft important events in the progrefs of geological 
Ycience; expofes the futility of the theory of Buffon, which 
reprefented all the primary mountains to have originated out 
of a ftate of igneous fufion; names with applaufe thofe phi- 
jofophers who have fubttituted mineralogical and cheinical 
inveftigation for hafty conjecture in their attempts to trace 
he formation of the carth, and the changes which have hap- 
pened in the arrangement of its firata 5 profeties the inten- 
tion of this work to be, to vindicate the divine authority of 
Revelation, by proving the account given by Mofes of the 
origin of the terrefirial globe, to agree, in the moft remark- 
able manner, with the faireft inductions from the picfent phe- 
nomena. . 
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The Intredution ftates, that, in compofing the following 
fyftem, the author has been careful ‘¢ to attribute no effeét 
ta any caufe of which the known powers are inadequate to 
its production,” 
iftence has not been proved to him by experience or credible 
teftimony.” ; 

In the firft Effay he obferves that the earth could not 
have aflumed the form of a {pheroid compreffed at the poles, 
if its fuperficial parts had not originally been, to a certain 
depth, in a foft or liquid fate; and that the lower ftrata of 
primitive calcareous rocks being, in proportion to their depth, 
continually thinner than thofe which reft upen them, equally 

vince the whole to have been formerly in a foft ftate, and 
to have yielded to compreffion while they were dried and 
hardened. He therefore fuppofes the fuperficies of the globe 
to have been univerfally fluid, its interior compofition folid 
and cavernous, at the time when the prefent laws began to 
operate upon it. The fuperficial fluid he conceives to have 
been heated at leaft to 33° Fahr. Diffolved or fufpended in it 
were portions of the eight generic earths, of all the known 
metallic fubftances, of all the fimple falts, and of all inflam- 
niable matters folid and liquid. Siliceous earth and iron were 
of all the folid materials in the mixture the molt copious, 
Calcareous earth muft even then have exified, for if isa 
component part in many primitive rocks. As the fluid mafs 
was moved ; as its heat paffed into new combinations; as 
the elective attractions of its various materials began recipro- 
cally to operate; the folidifiable materials were precipitated 
in the order of their affinities, fomewhat difturbed by the me- 
chanical agency, which at the fame ume necefiarily affected 
them. In their precipitation they were univerlally cryftal- 
lifed. Where filiceous and argillaccous earths chiefly abound- 
ed, quartz, feld-fpar, and mica, were confufedly depofited in 
{trata of granite and gneifs. One‘depofition fucceeded an- 
other till vaft uniform blocks were formed. Carbon, iron, 
and others of the folidifiable materials of the chaotic flood, 
were unavoidably involved with the fubfiding ftony particles, 
Where the materials were intermingled in different propor- 
‘tions, other forts of primitive réck, tuch as filiceous {chiftus, 
‘filiceous 
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filiceous porphyries, jafpers, &c. were produced. In the 
confufed agitation of all parts of the flood, fulphur and me- 
tallic fub{tances encountering, formed pyrites ; while pit-ceal 
was alfo.compofed by the affociation of petrol with carbon. 
After the formation of combuflible compounds fo eafily de- 
compofable, heat fufficient for their combuftion was foon 
afforded from the incefiant folidification of matters which 
had been hitherto fluid. A decompofition of water, by means 
of heated iron, was one of the firtt effets from the rifing in- 
tenfity of the general heat. The combufiible matters were 
generally inflamed, and many volcanic fires burft out from 
the bofom of the abyfs. Gas-azot, gas-oxygen, and after- 
wards carbonic acid gas, were, in great quantities, evolved 
‘from the conflagration, and diffufed into an atmofphere fur- 
rounding the earth and waters. The eruptions of the fires 
naturally difordered the depofitions of the rocky ftrata, and 
puthed np many vertical or inclined elevations through the layers 
which. might otherwife have been, in general, nearly hori- 
zonta!., Such was the origin of the loftieft primitive moun- 
tains, the Alps, the Andes, and thofe eleyated ranges which 
occupy fo extenfive a fpace in the north of Afia. Plains were 
formed by the depofition of ftony particles from the chaotic 
flood in the intervals between the mountains, and with a dif-. 
fufion too loofe to admit of their bei eing united in cryftals as 
they. were depofited. The volcanic eruptions, by which the 
firft mountains were elevated, could not but {coop out exca- 
vations to receive the fubfiding waters of the fea. The ca~ 
verns of the primitive nucleus of the globe were even laid 
open by thofe fires; and, into them, the fuperficial waters 
fhrunk, till a confiderable extent of dry and folid furface was 
left bare under the atmofphere. At a level of between 8,500 
and gooo feet above that at which it now ftands, the ocean 
became for a while ftationary. It was foon after furnithed 
with fifhes. The difintegration of the primary rocks, the de- 
pofition of animal exuvie, and the continued precipitation of 
the folid matters fufpended in the waters of the fea, then 
compoled thofe firata of rocks which, from their containing 
animal remains, are denominated fecondary. The earth was 
about the fame time clothed with vegetation, and made the 
refidence 
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refidence of the fpecies of animals. The matter of the fe- 
condary rocks was, by the known laws of gravitation and re- 
fiftance, rather fixed in firata upon the primary rocks than 
precipitated to the bottom of the great abyfs. The retreat 
of the fea from the furface to the interior caverns of the 
globe, however, ftill continued; and the dimenfions of the 
habitable earth were thus continually enlarged.—Such is the © 
fubftance of the firft of thefe Effays, which contains the au- 
thor’s theory of the formation of the earth. He compares 
this account with that of Mofes, and fancies that they per- 
feétly coincide. 

The Deluge is the fubje&t of the fecond Effay. From the 
fhells found on the heights of the primitive mountains ; from 
the remains of animals natives of hot climates difcovered in 
cold ones, which thofe animals cannot be fuppofed to have 
ever voluntarily inhabited; from the difperfion of marine 
exuviz on fhores far remote from the feas where we now 
meet with the {pecies of living animals to which they muft 
have belonged; Mr. Kirwan infers, that the general deluge 
commemorated in the Holy Scriptures muft certainly have 
taken place as Mofes relates. That the axis of the earth was 
originally parallel to the ecliptic, producing in every latitude 
perpetual [pring, is a pofition of which aftronomy has fuffi- 

ciently demonitrated the falfehood. The nutation’ of the 
poles is, every nine years, retrogreffive, and never exceeds 
ten degrees; fo that the equator can never have‘ been, by 
this caufe, where the poles are now. The whole ftrata of 
this earth are of fuch nature that they cannot have originally 
been, as M. De Buffon fuppofes, in a ftate of ioneous fufion, 
the heat from which might have long kept up a genial warm 
temperature even in the regions the neareft to the poles. 
The phenomena fufficiently evince that the feas and conti- 
nents of the earth cannot have mutually changed places, as 
has been fuppofed by Mr. Edward King and M, De Luc. 
Mr. Kirwan, therefore, fuppofes the fouthern ocean ‘to have 
been in the general deluge driven, by fome unknown means, 
with mighty force towards the poles. The charaéter of the 
exotic remains found in the northern regions; the immenfity 
of waters collected in the fouthern ocean 3 the traces which 


fe 


New, Publications. 157 


fo many countries bear of having fuffered fome mighty fhock 
from the fouth; and the very figures of the great continents, 
fharpened towards the fouth, where they are wafhed by the 
fouthern ocean, are fo mary grand faéts concurring to give 
probability to that fuppofition, The waters from the central 
abyfles of the globe might burft forth to complete the cata- 
ftrophe. In their progres northward, and in their retrocef- 
fion, the waters of the deluge muft have greatly broken, ra- 
vaged aud tran{pofed the fspenhicu! firata of the earth: many 
of the mountains were broken down to powder, and other 
inconfiderable fragments: the beds of the Euxine and Caf- 
pian feas might be then fcooped out: bafaltic rocks and beds 
of coal might be formed: aconfufion in the arrangement of 
the exterior ftrata of fecondar y and primary ey would be 
here and there produced : all terreftrial animals, fave fuch 
as were preferved by fupernatural means, muft have necefla- 
rily perifhed. Every rational inference from prefent appear- 
ances entirely coincides with the Mofaic hiftory of the de- 
luge.—This is the fubftance of the fecond of thefe Effays. 

In the third Effay it is ftated, that, befide effecting fo many 
important and immediate changes on the exterior firata of 
the globe, the deluge, likewife, became the remote caufe of 
various great convulfions, which were at fubfequent times to 
enfue upon its parts at different places of the furface: that 
the total feparation of Afia from America, the coarctation 
of the Baltic, the opening of the Thracian Bofphorus, and 
the difruption of the ifthmus which once divided the At- 
lantic Ocean from the Mediterranean Sea, the entire fepara- 
tion of Great Britain from the continent, and various other 
fimilar alterations are to be numbered among thofe great 

“changes pofterior to the deluge, for which the deluge had, 
however, prepared the fuperficial ftrata of the globe: that all 
thefe changes muft have been accomplifhed chiefly by extra- 
ordinary agitations of the waters of the ocean, and at the 
diftance of at leaf three thoufand fix hundred years from the 
prefent time. 

The fourth Efay explains the phenomena of Japidification. 
Stones confift of hartite conglomerated. A lump of any earth 
of which the paris, though cohering, are diyifible merely by 

the 
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the nail of the finger, is called but indurated earth: if its 
eohefion firmly refift the a€tion of the nail, it is to be deno- 
minated a /fone. Stones are baxd which cannot be eafily 
filed, or cut into pieces. Thofe are firm which ftrongly 
refift percuffion. Some ftones appear to have been formed 
by cryftallifation arranging all their parts, internal and ex- 
ternal, ina regular form. It is effected from cither aqueous 
or igneous folution. All folidifiable matters are fufceptible 
of it. Even thofe filiceous matters, which are now almoft 
infoluble in water, might be eafily foluble in this menftraum 
in their original {tate of extreme divifion, and were probably | 
eryftallifed by depofition from water. Nay, in fpite of what- 
ever Black and others may have affirmed to the contrary, 
numerous fa€ts may be produced to fhow that, even full, 
water may be made to take up a certain proportion of this 
earth. Some ftones appear to have been formed by the mere 
concretion of particles which in their primary compofition 
are probably of different figures, and which therefore difplay 
not in their cohefion the uniform order of cryftallifation. 
Other ftones are formed by the cementation of exceedingly 
fmall nodules, or even of larger ones, by the depofition of 
full particles amongft them, and the cohefion of whole 
mafles, partly by mechanical force, and in part by the reci- 
procal chemical attraGtions of the different parts. Many of 
the fmaller nodules, which are found imbedded in rocks not | 
of the fame mature with themfelves, have been formed by 
an infiltration, in which water or fome other fluid carried 
their particles through the fuperficial ftrata, but depofited 
them after penetrating the incerior layers only to a certain 
depth. Thofe {tones which we call petrefactions have been 
formed by the gradual fubftitution of {tony particles into the 
places which were occupied by animal or vegetable matters 
that decay while the lapideons depofition takes place. Thefe 
are ‘all the different modes of lapidification. They are ex- 
emplified in all the different fragments, columns, and ftrata 
of rock which the earth prefents to the obfervation of men. 
In the fifth Effay, the di/integration, reducing them into 
fands and larger fragments is explained, as having been often 
produced by the abforption of water, and by its congelation 
7 or 
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or rarefa@tion while it was diffufed within them. The known 
external caufes of the entire decompofition of ftony matters 
are reprefented to be only water, carbon, and carbonic acid 
gas, which enter into new combinations with the faline mat- 
ters, the fulphur, the ferruginous oxyds, the manganefe, the 
lime,.and other conftituent parts of the ftones with which 
they come into contact. 

Mountains are the fubjeéts of the fixth of thefe Effays, 
The author defcribes the primitive mountains as containing 
within them no animal nor vegetable remains ; as compofing 
all the loftieft extremities of the earth; as never covering nor 
leaning upon thofe which are called /econdary; as exifting 
fometimes in ftrata, but oftener in huge rocks; ‘as varioufly 
compofed, of granite and granitic compounds, gneifs, fchif- 
tofe mica, filiceous fchiftus, bafanite, jafper, pitch{tone, 
hornblende, hornblende flate, indurated lithomarga, argil- 
lite, trap, ferpentine and potftone, porphyry, hornflate, 
fchiftofe porphyry, fandftone, rubble-ftone, farcilite, gra- 
nular limeftone, marlite, gypfum, fluor, topaz-rock, Of 
each of thefe forts of ftone he gives, in part, the mineralo- 
gical geography. The /econdary mountains are next de- 
fcribed by him, in the fame effay, as being either marige- 
nous or alluvial; as containing in their ftruéture various re- 
mains of animals and vegetables, terreftrial and aquatic; as 
always incumbent on primary rocks, or invefting them; as 
ftratified or columnaf, unigenous’ or polygenous; as vari- 
oufly compofed of limeftone, fwineftone, oviform limettone, 
porous limeftone, marlites, and calcareous fandftones, chalk, 
gvpfum, argillite, indurated clay, fhale, bituminous fhale, 
indurated lithomarga, flate, argillaceous fandftone, porphyry, 
trap, and bafalt; hornblende, argillaceous and calcareous 
breccias, hornftone, jafper, filiceous breccias and filiceous 
fandftone. By an ample induétion of facts it is proved, that 
all thefe different forts of ftone have been found in circum- 
ftances in which they could not be but of fecondary forma- 
tion. This is the fubftance of that which feems to form, 
properly, the fixth Effay, though the author has not fo dif- 
tinguifhed it. 

In the feventh Effay he defcribes yalcanic mountains as 
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being generally of a conical form, of no exceedingly ancient 
origin, burning with no extraordinary intenfity of internat 
heat, and not “half fo numerous as fome wildly theoretic 
mineralogifis have fuppofed them to be. 

In that which we fhould incline to confider as the cighth 
Effay, Mr. Kirwan endeavours to explain the internal ar- 
rangement of mountains. He here relates that their mate- 
rials are difpofed cither in irregular heaps or in beds or ftrata, 
horizontal, varying from that pofition by an angle, of from 
5° to 40°, or fometimes even almoft vertical. Sometimes 
the ftrata run in the direétion of the declivity of the moun- 
tains they compofe, and fometimes their courfe is dire&tly 
oppofite to this, Mountains of primitive limeftone are often 
in irregular piles, but often, too, horizontally ftratified. Of 
fecondary calcareous ftrata, the ftructure is commonly hori- 
- gontal. The ftrata of fecondary mountains, for the moft 
part, afcend towards the primary.—Thefe are fome of the 
leading truths unfolded in this Effay. 

Coal-mines are the fubjects of the ninth Effay. Pit-coal 
is a compound of bitumen with carbon: its fpecific gravity 
is from 1,23 to 1,500. The foils within which beds of coal 
ufually occur, are argillaceous, arenilitic, trappofe, or calca- 
reous. Thefe are difpofed in ftrata over the coal, or in alter- 
nation with its ftrata. The thicknefs of the ftrata, or feams 
of coal, varies from half an inch even to 80 feet. Shale, bi- 
tuminous fhale, or fandftone, are the ftones which generally 
form both the raof and floor to feams of pit-coal, Some- 
times thefe feams are in their difpofition horizontal. They 
rife at times to angles of from 25° to 45° with the horizon, 
It cannot be true that, as has been fuppofed by Genfanne, 
pit-coal is nothing but argillaceous matter impregnated with 
petrol or afphalt; nor dha this coal is entirely of vegetable 
origin; nor that it is formed from the fat and unctuofity of 
the annals of the ocean. The ftrata of this mineral feem 
rather to have been formed in confequence of the difintegra- 
tion of many of the primitive mountains. by the homoge- 
neous union of the petrol and carbon which were by that 
difintegration liberated out of the compofition into which 
they had originally entered, Coat i is therefore to be fought, 
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With probability of fuccefs, only on the fides of primitive 
mountains, in the vicinity of mountains of argillaceous por- 
phyry, amidft fandftone and fhale bearing the impreffions of 
vegetables, under alternating ftrata of limeftone and fand- 
ftone, or amidft ftrata of trap, or whin with fandftone or 
clay. 

Common Salt and its Mines are the fubjects of the tenth 
Effay. The fea is here reprefented as owing its faltnefs to. 
fimple faline fubftances held in folution in it ever fince the 
creation, The mines of rock-falt which have been in differ- 
ent places difcovered, are faid to have all originated from the 
detention and evaporation of fea-water. Salt- fprings and 
lakes are related to contain and pour forth, from time to 
time, quantities of faline matter, which, ae fubjected to 
calculation, cannot but, by theit magnitude, excite the 
greate(t aftonifhment. Thefe general fa&ts are unfolded 
amid an exceedingly curious and interefting difplay of par- 
ticulars, 

The eleventh Effay is on the fubje&t of Metallic Mines. 
It relates, that all the metals muft have exifted perfe&t and 
uncontaminated in the chaotic flood. Gold is found natu- 
rally pure oftener than any of the other metals. Silver is 
much more frequently mineralifed by fulphur, and alloyed 
with copper, antimony, head, mereury, tin, or bifmuth. 
Nature prefents {till lefs of pure copper than of pure filver = 
the ores of copper are fearcely ever free from fulphur. Of 
pure native iron there are few or no fpecimens, except cer- 
fain maffes found in Siberia and Peru, which feem to have 
been originally agglutinated by petrol, and left bare by the - 
‘diffolution of the mafles of other matters which once fur- 
rounded them. Native bifmuth accompanies the gray and 
the bright white ores of cobalt. Native arfenic is found only 
in the veins of primeval mountains: native mercury occurs 
in clay in mountains of fecordary formation: fulphurated 
ores haye been formed at a time when fulphur as well as 
metals were in a ftate of extreme fubdivifion in which they 
were much more foluble in fluids than they aré’at prefent. 
The cryftallifation of metallic ores was'the confequence, in 
fons inftances, of the diminution of the w atery menftruum, 
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in others, of flow precipitation. The veins of metals feern 
‘to have been, for the moft part, formed by depofition from 
water among the rifts and amid the ftrata of the fofter rocks. 
It is in oxyds, in mineralifation by fulphur, in mixture with 
different earths, and in amalgamation with one another, that 
all the metals are the moft commonly found.—Such are the 
moft general facts flated in this Effay. 

The twelfth Effay is wholly controverfial. The late Dr. 
‘Hutton, of Edinburgh, had taught, that,’ from eternity, this 
globe had continued to pafs through a feries of revolutions, 
in which the land was ftill deftroyed by external influences, 
and, in its ruins, propelled into the ocean; while, on the 
other hand, internal fires were conftantly elevating new 
Mountains under the ocean, and conglomerating the mate- 
rials driven into it; till, at laft, the ocean changed its bed, 
that which had been dry land became fea, that which had 
been fea became dry land, and the defiruétion of the new. 
¢ontinents, and the working of the volcanic fires under the. 
new feas were again renewed. Mr. Kirwan foon attacked 
this theory as atheiftical and unphilofophical. Dr. Hutton. 
warmly defended his own fyfem. Jn this concluding effay, 
as throughout the preceding parts of the prefent work, Mr. 
Kirwan, in reply to Dr. Hutton’s defence, demonftrates, that 
‘igneous fufion cannot have produced thofe phenomena which 
‘the Doétor aferibes to it; affirms that volcanic fires are com- 
paratively few and weak in their ation; and maintains, that 
the compofition of the fuperficial ftrata of our prefent con- 
tinents is {uch as could not poffibly be formed at the bottom 
of the fea. ' 

The notes are few, and only mention fome faéts of which 
the author was, perhaps, not aware till it was too late’te 
infert them in the text of the Effays. , 

This analyfis has enumerated the lcading ‘general fats 
and pofitions of the prefent work. But thefe are founded 
‘upon a wonderfully extenfive induction of highly curious 
particular facts, for which the reader will do well to examine 
the book itfelf. 

Thefe Eflays certainly exhibit a more confiftent fcheme of 
the facts and analogies of geology than any that had been / 

before, é 


af 


New Publications. 173 


before prefented to the world. They are written in a ftyle 
eminently correét, manly, and clegant. If fubfequent geo- 
logifts fhall continue to improve their fcience as Mr. Kirwan 
has here done, the world may, perhaps, at fome diftant future 
time, fee a faultlefs theory of the earth. 


Phytologia; or an Effay on the Principles of Vegetation, Se. 
By Erasmus Darwin, M.D. 4éo. Johnfon, Saint 
Paul’s Church- Yard. 


The Botanic Garden and Zoonomia, by Dr. Darwin, are 
two noble monuments of fancy, induftry, and fcience. In 
one we have almoft the firft inftance of the happy application, 
of poetry to illuftrate and embellifh the phyfical branches of 
philofophy. The other is, to fay the leaft of it, a vat col- 
le&tion of the moft curioufly interefting fats, phyfiological 
and pathognomical, in the hiftory of human life, as well as 
of many of the moft ingenioufly conceived theories which 
have been propofed to combine thofe facts into fyftems, the 
foundations of practical rules. 

In his Phytologia, the fame author, with a flow of fancy 
and fentiment nearly fimilar to that in his former works, in 
the fame ornate, yet clear, cafy, and natural ftyle, in the 
fame charaéteriftic method of affembling fa&s, deducing 
inferences, and fuggefting analogies, applies himfelf to ex- 
plain the phyfiology of vegetables, to trace the chemical re- 
lations between vegetating bodies and the furrounding fub- 
ftances from which they are nourifhed, and ‘then to deduce 
a fyftem of rules for the improvement of the art of the gar- 
dener and the praétice of the hufbandman. 

The readers of the Botanic Garden may perhaps have fup- 
pofed, that in the tale of the Loves of the Plants the author 
mtended only to dignify and animate his account of the 
theory of Linnaeus by a happy and beautiful poetic fiction, 
But they have miftaken his purpofe, and his botanical ¢reed, 
who have thus conceived of them. He was never’in his 
life more in earneft, than in afcribing to vegetables the fenfa- 
tions, the affections, the paffions, and even the defigns of 
‘which we, ordinary mortals, believe animals alone to be 
eapable. In faét, it is one of his favourite opinions, that 
' plants 
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plants are truly animals. This opinion he ftrehuoufly la- 
bours, throughout the phyfiological part of this volume; to 
illuftrate and to prove. The feeds of plants he eafily thows 
to refemble the ova of animals. He difcovers in the ftruc- 
ture of vegetables umbilical veffels perfectly fimilar to thofe 
by which embryon and nafcent animals derive nourifhment 
from the parent body, or from that ftore with which the wif- 
dom of Nature involves them in the egg, He traces in the 
vegetable firucture, fyftems of abforbents, glands, and blood- 
veflels. He regards the leaves as lungs. He difcovers the 
, organs and the exercife, in thefe beings, of the moft ex- 
* quif te fenfibility. His facts are partly affembled from the 
works of almoft all former writers on the phyfiology of ve- 
getables, and, in part, the refults of experiments ingenioufly 
contrived and fkilfully performed by himfelf.. He fuggefts 
many pleafing and fpecious analogies, and here and there 
exhibits fome clear and accurate deduétions of new philofo- 
phical truths. If we muft, with whatever reluctance, own 
that he has not prefented to our minds fufficient evidence of 
that full and perfect fimilarity which he fuppofes between 
the flructure and funétions of vegetables and thofe of ani- 
mals; it is, however, at the fame time certain, that he has 
opened feveral fine veins of phyfiological refearch,. and that 
fome of his novel pofitions, though not by himfelf fatisfac- 
torily proved, are fuch that they may poflibly receive com- 
plete proof hereafter. 

fn the fecond part of his work he examines the chemical 
relations between the organifed matter of vegetables, and the 
nutriment from which it 1s, by the vegetative fun@tions, 
slaborated. He follows, with refpect, the authorities of 
Prieliley, Ingenhouz, Kirwan, and other ¢minent writers 
upon the application of chemiltry to the fubjeéts of garden- 
mg and agriculture, He trufts, however, as we fhould 
judge, much too implicitly to the faéts of Young, Marthali, 
and other authors, whofe publications on Nit ten fub= 
jects, however popular, and however, in fome refpeéts, ufe- 
ful, contain few or no faéts of fuch precifién and authenti- 
city that a pbilofopher can prudently take them for data with- 
out firft verifying them by his own obfervations and experi- 
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gents. Dr. Darwin is yet more fuccefsful in explaining the 
chemical influences of foils, airs, water, temperature, and 
light, on the growth of plants, than in the eftablifhment of 
bis new theory of their phyfiology. But in this chemical 
part of his work, he is content to repeat the principles and 
opinions of others without prefuming to propofe any import- 
ant new theory of his own. 

The rules for the practice of the gardener and hufband- 
man, which he deduces as the refults from both his che- 
mical and his phy fiological refearches, are partly difperfed 
through the previous divifions of the work, and partly affem- 
bled together towards the clofe. They befpeak ingenuity and 
good fenfe, but do not fufficiently wear the air of a practica! 
“acquaintance with farming, combined with accurate fcience. 

Throughout the work are fcattered fome curious difquifi- 
tions on fubjects allied, indeed, to the primary defign, but 
not entering dire€tly and unavoidably into it. The whole 
will be read with great pleafure by the admirers of Darwin's 
former writings. 


Elements of Chemifiry, 8c. By Rowert Heron. Long= 
man and Rees, Paternofter-Row. 8yo. Twelve Shillings. 


This work explains, in nine books, 1. The general nature 
and hiftory of chemical] fcience: 2. The nature, names, and 
peculiar ufes of the implements for chemical experiments : 
3. The chemical properties and relations of thofe fimple and 
abundant chemical fubftances, caloric, oxygen, hydrogen, 
and azot: 4. The hiftory of all the acidifiable bafes except 
the metallic, and of their acid compounds: 5. The hifory of 
the earths and alkalies, and of their neutral compounds with 
acids: 6. The nature and relations of metallic fubftances : 
7. The hiftory of bitumens and fome other fubftances too 
complex and anomalous int their relations to be conveniently 

introduced into any of the foregoing branches of the arrange- 
ment: 8, The chemical hiftory of the compofition of ani- 
mal and vegetable fubftances: and, 9. The application of 
chemical fcience to the phenomena of geology, and to the 
functions of animal and vegetable life, &c. Several articles 
‘ of 
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of appendix are employed in illuftrating fome things which 
had efcaped the author’s previous attention, in ftating fome 
theories which he does not yet prefume to rank as fcience, 
and in contefting fome of the doétrines of Count Rumford 
and others. 

This work has been favourably received by the public. 
Nor can we deny that the arrangement is convenient; that 
all the known principles and faéts of chemical {cience are in 
this book clearly ftated; that the author has fuggefted many 
new things which the difcoveries of the ableft foreign chemifts 
ere daily confirming ; nor, that this book will be found, per- 
haps, more eafily intelligible by the mere novice in chemif- 
try, than any other compendium of the elements of this {ci- 
ence with which we are acquainted. 

The following are fome of the leading new principles con- 
tained in it: » ( 

That lime is oxygen in a concrete form, and that the fixed 
alkalies are peculiar modifications of the fame fubftance > 

That, contrary to the affumptions of Count Rumford, 
caloric is a condenfible or elaftic fubftance; and that, when 
fire is elicited by friction, there is an expanfion of condenfed 
caloric into a fiate of extraordinary tenuity : 

That, when it has been faid that water is a non-conduéctor. 
of caloric, there has been an error, arifing from the miftake 
of a mechanical for a chemical effect, and from the ufe of 
indiftinétly expreffive terms : SE 

That, in every funétion of organic bodies, the vital energy 
and the mechanical action of the organs are accompanied 
with certain chemical changes; and that the ftudy of thefe 
chemical changes can alone guide us to the knowledge of a 
true theory and a rational practice of medicine : ca. 

That the electric fluid js, demanftratively, a compound of 
caloric and light : if 
” That, in a true fyftem of geology, the origin of the earth is 
to be traced from the homogeneous expanfion of all other 
matter in caloric, &e.&e. 
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LEARNED SOCIETIES, 


ROYAL IRISH ACADEMY, DUBLIN. 


Tue Royal Irifh Academy have propofed to give 4 pre- 
mium of one hundred pounds fterling to the author of the 
moft detailed and accurate mineralogical and geological de- 
{cription of the county of Dublin, with fpecimens of the mi- 
nerals found at an acceffible depth. 

The Academy alfo propofes that a gold medal fhall be 
given to the author of the beft effay on the origin and pro- 
grefs of rhyme. 

The Academy will alfo give a gold medal to the author 
of the beft attempt to explain the Brehon laws of Ireland. 

Effays on any of the fubjects here propofed will be received 
in either the Englifh, French, Italian, or Latin language (if 
fent poft free) direéted to the fecretary, the Rev. Dr. Elring- 
ton, at their houfe, 107, Grafton-ftreet, Dublin, any time 
previous to the 1ft of November 1801: each effay to be in- 
{cribed with fome peculiar motto, and accompanied by a 
fealed billet, fuperfcribed with the fame motto, in which 
fhall be written the author’s name and addrefs. 


IMPERIAL ACADEMY OF THE SEARCHERS INTO 
NATURE AT ERLANGEN. 


In the fitting of the 23d of January laft, the following new 
prize queftion was propofed : 

To determine, in a fatisfactory manner, by experiments, 
what mode of treatment, particularly in regard to tempera- 
ture and the admiffion of free air, is the beft to be adopted 
in the {mall-pox in general, and alfo in the inoculated {mall- 
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pox, and at the different. periods of the difeafe? Whether 
diluting the matter with water before inoculation be attended 
with effential advantage; or whether too fmall a number of 
puftules be not by thefe means produced, and the body of the 
patient rendered liable to new infection? If it be true that 
rubbing olive-oil into the body be a certain prefervative 
againft the plague, whether the fame means might not be 
employed to prevent infection from the fmall-pox? And 
what other kind of oil, when olive-oil is not to be had, 
might be fubftituted, with moft advantage, in its flead ? 

The candidates are requefted to-tranfmit their papers, 
which the Society would prefer in Latin, but which may 
be written alfo in German or French, with any device at 
pleafure, and accompanied with a fealed note containing the 
name and refidence of the author, to the prefident of the 
Academy at Erlangen before the rft of September 1801. 
The prize, which is a gold medal weighing twenty ducats, 
will be adjudged to the author of the beft paper on the above 
fubject on the 5th of January 1802. 


‘ROYAL ACADEMY OF SCIENCES AT BERLIN. 

The following papers were read in the Academy in the end 
of the laft, and beginning of the prefent, year: 

September rgth, 1799, A fecond differtation on the great 
advantage and different ufes of the maize plant, and on the 
bread prepared from it; by Profeffor Bernoulli. 26th, On 
the origin of human knowledge, by Counfellor Selle. 

_ O&ober 3d, On a palfage in the Meno of Plato, by 
Trembley. 10th, Experiments and obfervations made in 
the courfe of the year: 1ft, on the ufe and cultivation of 
the ‘white beet, and its abundance in faccharine particles ; 
zd, on the varieties of this root, which may be employed 
with moft advantage in the preparation of fugar. 17th, A 
journal of aftronomical obfervations made at the obfervatory 
of Berlin fince 1798, by Profeflor Bode. 24th, Second dif- 
fertation on the influence of figns in the formation of ideas, 
by Von Caftillon. . 31ft, Grammiatico-critical obfervations 

on Montaigne, by Batftide. 
_Novenaber 7th, Obfervations on certain phenomena in 
7 regard 
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‘regard to the motion of rivers and ftreams, by Trembley. 
~ r4th, On the length of a pendulum to {wing feconds at 
Berlin, by Profeffor Burja. 21{t, Third differtation on the 
impenetrability of light, by Profeffor Engel. 28th, Second ~ 
differtation on the art of clothing mankind, and on clothing 
confidered under different points of view; by Von Goyon. ~ 

December 5th, On eatable mufhrooms, by Mayer. 12th, 
Obfervations on the attractive force of fpheroids, by Treme 
bley. xgth, On the principles of metaphyfics, by Ancillon, 

January gth, 1800. Second differtation on the prize quef+ 

“tions of the clafs of the fciences fince the year 1772, by 
Baron Von Chambrier. 16th, Phyfical obfervations on the arts 
of defign, by Von Burgfdorf. 23d, Obfervations on the cal- 
culations refpeécting the duration of marriage, and the num- 
ber of married perfons; by Trembley. goth, This being a 
public fitting, Merian the director, as perpetual fecretary, 
delivered an oration in French. The following papers, alfo, 
were read: Confiderations on the principal definitions in the 
fciences, by Ancillon: Hiftorical panegyric on queen Sophia 
Charlotte of Pruffia, by Erman: On yefterday, to-day, and 
to-morrow, by Baftide: Further obfervations on drefs, by — 
Von Goyon. 

February 6th, On the proper meaning of the term @ great 
man, by Teller. 13th, On the ufe of perukes among the 
ancients and in the middle ages to the prefent period, and 
on the origin of the word perwke; by Nicolai. 20th, Exa- 
mination of the red water of a Jake near Lubotin in-South 
Pruffia, by Profeffor Klaproth. 27th, On different kinds of 
maize, by Profeffor Bernoulli, 

March 6th, On {pace, by Baron Von Chambrier. 13th, 
On the origin of the names of nations, countries, rivers, 
cities, and families; by the Abbé Denina. 2oth, On eatable 
mufhrooms, fecond differtation, 27th, Profeilor Bode pre- 
fented the fourth number of his Celeftial Atlas. 

April 3d, Differtation on free-will, by Von Boufflers, 
24th, On the Circenfian games, by Mejerotto. 

May 1ft, Defcription of a new Eaft Indian plant called 
Pifonia Georgiana, by Profeflor Wildenow. 8th, On fome 
new mathematical difcoveries, by Profeflor Burja. 
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ELECTORAL ACADEMY OF THE USEFUL SCIENCES 
AT ERFURT. 


In the fitting of January 3d, Count Von Beuft read an 
' extra& from a treatife, written by his fon Frederick Auguftus 
Leopold, Count Yon Beuft, of the Academy of Mines at 
Freyberg, on the amalgamation of filver ore as praétifed at 
the Halfbruck and Ultermuld works near that place. From 
this paper and the annexed tables, it appears that 79785} cwt. 
of ore, which, according to the common mode of amalga- 
mation, would have given only 31139 pounds 4% ounces of 
filver, pence by the method employed at Freyberg, 
38330 pounds 2° ounces; confequently, there was a faving 
of 1190 pounds 3 ounces, 


In this treatife the author obferves, that the theory of amal- - 


gamation is much indebted to the important experiments of 
the Spaniard Don Ethovar, who proved, contrary to the opi- 
nion of feveral eminent chemifts, that the muriatic acid, in 


a concentrated ftate, diffolves gold as well as filver when - 


thefe metals are reduced to fmall particles. 

Profeffor Trommfdorf read a continuation of his collections 
towards a chemical knowledge of mineral bodies. This part 
related chiefly to fome precious ftones from India which he 
had examined. 


ROYAL ACADEMY. OF INSCRIPTIONS, ‘THE ' FINE 
ARTS, HISTORY, AND ANTIQUITIES, AT STOCK- 
HOLM. 


The Academy, in the fitting of April 9, propofed the fol- 
Jowing prize fubjects for the year 1800. 

Hiftory.—A_ hiftorico-critical differtation on the printed 
or unprinted works which have been written by individuals 
of the royal family of Sweden. The prize is a gold medal of 
the value of twenty-fix ducats, 

Foreign Languages.—What are the advantages or difad- 
vantages jn regard to the general happinefs of mankind of 
the prefent as soeibared with the laft century? The prize is 
a gold medal of the fame value. 

Antiquities —Examination of the origin, nature, and object 
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of the military and naval expeditions undertaken by the 
Swedes about the middle of the twelfth century. The prize 
is a gold medal of the value of fifteen ducats. 

Inferiptions and Devices.—1. A Latin infcription for the 
Exchange at Stockholm. 2. Plan of a medal to comme- 
morate the moft remarkable events which have taken place 
in Sweden in the courfe of the prefent century. The prize 
is a gold medal of the value of twelve ducats. 

The papers, &c. of the competitors. muft be tranfmitted to 
the Academy, in the ufual form, before the goth of Ja- 
nuary 1801. 


FRENCH BOARD OF LONGITUDE. 


The following paper has lately been publithed, figned by 
Delambre the prefident, and Lalande the fecretary, of the 
French Board of Longitude: 

The tables of the moon are of equal importance to aftro- 
nomy and to navigation: the moft celebrated geometricians 
have exerted themfelves to illuftrate the theory on which 
thefe tables are founded. The moft affiduous labour of 
aftronomy is, to obferve with care all the movements of this 
planet, without which there would be no real geography, 
and which furnifh the navigator with the moft infallible 
means of afcertaining the pofition of his’ veffel, of direéting. 
its courfe, and of arriving in fafety at any determined point 
of the globe. In proportion as the Newtonian theory was 
thoroughly examined and underftood, and as aftronomical 
inftruments and modes of obfervation were improved, the 
lunar tables were improved alfo. Mayer, uniting his own 
obfervations to thofe of cotemporary geometricians, and fe- 
_ leéting the moft accurate obfervations, was enabled to com- 
pofe tables, which having been fince compared with nearly 
twelve hundred unpublifhed obfervations, have been found 
wonderfully accurate, Maron, under the dire&tion of Dr. 
Mafkelyn, made a new improvement in them by adding 
feveral equations which had been omitted but pointed out 
by Mayer, and by modifying the co-efficients of all the refts 

But, notwithftanding this care, thefe tables, fo valuable 
towards the middle of the century, began to lofe progref- 
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fively their correctnefs, Theory, to which recourfe .was 
again had, fhowed the caufe of the error, and the method 
by which it might be reétified. The papers tranfmitted as 
anfwers to the queftions propofed by the National Inftitute 
two years ago, and proclaimed in the public fitting of the 
"15th of Germinal lft, (April 5tb,) bave thrown great light 
on the equations lately invented for the motion of the apo- 
geum and node. But aftronomers at that time had not been 
invited to turn their attention to all the elements of which 
the lunar tables are compofed: this labour would have been 
too much difproportioned to the time propofed for the com- 
petition. One fuccefs often creates a defire, and fometimes 
furnifhes the means of obtaining another. What has been 
fo happily executed already, proves the poffibility of doing 
fill more, and of procuring to aftronomy lunar tables more 
correct and more lafting. Nothing remains after eftablith- 
ing the epochs, the fecular miotion, and their inequalities, 
but again to difeufs, by comparifon with a great number of 
accurate obfervations, the precife quantity of the different 
equations which enter into the calculation of the moon’s 
place. This is the queftion which the French Board of 
Longitude now propofes to the aftronomers of every country. 
The conditions to be fulfilled are: 

1ft, To difeufs and eftablith, by comparifon with a great 
number of good obfervations, the value of the co-efficients 
of the inequalities of the moon, and to give for the longi- 
tude, latitude, and parallax of that planet, formule ftill 
more correét and complete than thofe which haye ferved as 
the foundation of the tables now in ufe. é 

ad, To conftru& from thefe formule tables of fufficient © 
extent and accuracy for calculation, 5 

The prize will be fix thoufand franes (250/.) The Board 
ef Longitude does not fix any period for the competition, 
and will adjudge the prize to the firft perfon who fhall have 
fulfilled the above conditions. 

The competitors will addrefs their papers to the Burcau 
des Longitudes, Palais National des Sciences et Arts 2 Paris, 
They muft not be infcribed with the name of the author, but 
only with a fentence or motto, and may be accompanied 

with 
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~ with a fealed note, containing, befides the motto, the name 
and addrefs of the author. This note will not be opened 
but in cafe the paper fhall have ‘been found entitled to the 
prize. The prize will be paid, without any formality, to the 
bearer of an order for that purpofe, which will be delivered 
by the fecretary. 


FRENCH NATIONAL INSTITUTE. 


The following is an account of the labours of the Clafs 
of the Mathematical and Phyfical Sciences during the third 
Guarter of the year 8, as read by J. B. S. Delambre, fecretary: 

Among the memoirs of which we have to give an account, 
there are fome, and thefe form the greater number, that can- 
hot be appreciated but by thofe who have particularly ap- 
plied to the objects on which they treat. As they would 
require all the attention of the moft experienced mathema- 
ticiafis, they are not very fufceptible of abridgement. Such, 
in general, are all the memoirs on pure analyfis and the 
higher parts of geometry. We muft be excufed, therefore, 
if we do not take fo much notice of thefe works as their 
importance would require. . We fhall content ourfelves with 
announcing only, by their titles, a memoir of C. Niewport 
on the immediate integrability of differential equations to any 
number of variable ones; and two memoirs of Biot contain- 
ing analytical refearches, one on partial differential equa- 
tions, and the other on vibrating furfaces. 

We fhall pay a little more attention to a memoir on me- 
chanics, by C. Coulomb, which contains, befides the ana- 
lytical part, a feries of experiments, of which we can at leaft . 
give the refults. The fubjeé is, the refiftance of fluids when 
the motion is very flow. If a body impels on a fluid, or 
when it is impelled by the latter with a very fmall velocity, 
fuch, for example, as 0°3 yard, per fecond, it will be found 
by experiment that the refiftance is in proportion to the 
fquare of the velocity: but where the motion is exceedingly 
fmall, for example, below ovor yard per fecond, the refift- 
ance is not merely proportioned to the fquare, but to‘a com- 
plex funétion of the velocity. Suppofing the velocity very 
fmall, the quantity which reprefents the refiftance will alfo 
be 
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be very little. It becomes very difficult to eftinrate it by the 
ufual means, and {till more difficult to difcover what belongs 
to the different terms of the formula. To accomplith thefe 
points it would be neceffary to have a kind of meafure which 
might determine, with fufficient accuracy, the fmalleft forces, 
and afford the means of varying the velocity at pleafure, in 
order to render the different terms of the formula pert 
in turns. 

All thefe advantages C. Coulomb has found united in the. 
machine with which he meafures the torfion of a wire fuf- 
pended in a vertical pofition. He has already derived great 
advantages from this inftrument in other branches of pby- 
fics, and he has given in former memoirs theorems refpect- 
ing the force of Saletan, or the means of eftimating it in 
weight. With this aid he has demonftrated the real law of 
refiftance where the motion is flow; alaw which had efcaped 
Newton, Bernoulli, and Gravefend. It refults from his ex- 
periments : 

1ft, That where the motion is very flow, the refiftance is 
proportional merely to the velocity, and the term depending 
on the fquare becomes infenfible. 

ad, That the height of the fluid above the body immerfed 
in it, does not fenfibly increafe the refiftance. 

3d, That the refiftance arifes only from the coherence of 
the parts of the fluid with each other, and not from their 
adhefion to the body immerfed in them. 

4th, That the refiftance in limpid oil is feventeen times 
and a half greater than in water, 

We {hall omit feveral other refults which will be read 
with, pleafure in the memoir itfelf, and only add, that the 
agreement between the different trials is fo great as muft 
aftonith thofe not acquainted with the accuracy and precifion 
of the inftrument with which C. Coulomb has enriched 
natural philofophy. 

C. Prony prefented to the Clafs the three firft parts of a. 
work entitled Mechanical Philofophy, or, An Analyfis of the 
different Parts of Equilibrium and Motion. 

Since the invention of the new calculus, the province of 


mechanics has been confiderably enlarged. A great number 
. of 
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of queftions beyond the reach of the ancient geometry have 
been refolved, and form at prefent fo yaft a body of fcience 
that the mind, occupied with its developements and demon- 
trations, can fcarcely comprehend the whole. This infpired 
C. Prony with the idea of compofing a methodical table of 
all the refults difengaged from intermediary calculations. 
This is what he calls mechanical philofophy. He compofed 
this work from the leflons and materials he colle¢ted for the 
Polytechnic School; and his obje&t is to furnith ftudents 
with the means of placing together and arratiging the dif- 
ferent parts of inftruction they have received. The author 
quotes the fources from which he derived his information, 
but his work contains a great many things which belong to 
himfelf, either as to the matter, or mannet in which it is 
prefented ; fuch, for example, as every thing that concerns 
equilibrium ; a method of obtaining the fundamental equa- 
tions of flatics without eniploying in any manner the theory 
of momenta; a general demonfiration which fhows that the 
theorems refpecting momenta are only a peculiar enunciation 
of the principle of virtual velocity ; new formule for the equi- 
librium and preffure of elaftic fluids, taking into confidera- 
tion the variation of dilatibility, and formule which may 
give to the barometér more generality and more certainty in 
practice than has hitherto been the cafe in determining the 
eh of mountains. The author alfo makes a very import- 
ant application of his principles to the calculation of the 
force with which earth prefles againft walls.- The formule 
of Prony are entirely new, and exceedingly fimple. 

In confequence of two papers on the motion of the moon, 
tead in the laft public fitting of the Inftitute, and which were 
deemed worthy of a prize, Laplace has made a new and yery 
happy application of the theories publithed in his Mecanique 
Cele/te. M. Burg, one of the two authors who gained the prize, 


‘had remarked a periodical equality in the moon’s motion in 


latitude, and had found that the duration of this period was 
eighteen years. He, however, affigned no caufe for it, nor 
gave any law. On the contrary, he requefted both thefe 
from the author, who has explained in fo complete a man 
ner the fecular inequalities of the moon. His expectation 

Vou. VIL. Bb has 
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has not been deceived. Laplace, in confequenée of Mz 
Burg’s defire, has examined the queftion, and found that 
there exifts in the lunar orbit a motion of nutation analo- 
gous to that of the terreftrial equator. The extent of this 
nutation depends on the oblate form of the earth, and may 
throw new light on that important element, fince ‘the in- 
equality thence refulting varies from» one to’ two, according 
as the flatnefs is fuppofed to be ,4,- or ;3,. 

Aviother equation, depending on the fame theory, affects 
the nidor’s longitude, and is of equal importance in enabling 
us to afcertain the quantity of the earth’s flatnefs. As long: 
as the real caufe was unknown, great uncertainty prevailed 
in regard to the ufe which onght to be made of this equa- 
tion, and aftronomers omitted it in their calculations. The 
exiftence of rt was proved by obfervations, but it was indi- 
cated by no theory. Laplace himfelf, having calculated by 
the principle of univerfal gravity, carricd it only to 2", that is 
to fay, to a third of its real value. But fince he has taker 
into account the nutation of the lunar orbit, he has found that 
it indicates the flatnefs to be nearly what it 1s known to be 
from other phenomena. 

To afcertain it ftill better, he made C. Bouvard fele& from: 
his paper which gained the prize three months ago, thofe 
obfervatious beft fitted for deciding the queftion propofed 
by M. Burg. This refearch was attended with complete 
fuccefs, and 440 decifive obfervations have given 7” 5 as the 
co-efficient of the new equation of latitude, which fuppofes 
a flatnefs of ;$.. This is nearly what has beem given by the 
variations in the length of the pendulum as obferved in dif- 
ferent latitudes. The meafurement of degrees in France and 
Peru give {till fomewhat lefs, and ihepeione: ‘it is demonttrated 
that the flatnefs ayo» as found by Newton, fuppofing the 
earth homogeneous, is by far too much. The uncertainty” 
which may yet remain refpecting a quantity the caufe of fo 
‘much difpute, will in future be confined within very narrow 
limits: three phenomena, of a very different kind, lead us 
to the fame conclufion. 

Thus the moon, which, by her eclipfes, made known to 
the ancient aftronomers that the figure of the earth is fenfibly 

round, 
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tound, fhows us at prefent, by continued obfervation of her 
mation, the fmall ellipticity of the terreftrial meridian. But 
we mutt obferve that this ellipticity, which is below ,4., 
is too little to ke perceptible to our fenfes even if we had an 
opportunity of feeinmg the whole fhadow of the earth. We 
know, however, that we fee only a very inconfiderable part 
of it disfigured by the penumbra and inequalities of the lunar 
difk ; fo that it would be impoffible for the moft accurate eye 
to difcover, in fo fmall an arc, the leaft difference between 
_ the circular curve and that of an ellipfe fo little flattened: 

The obliquity of the ecliptic, which ‘caufes the different 
feafons and the difference in the length of the days, is one 
of the meft interefting ekements in theoretic and practical 
aftronomy. Every year the aftronomers examine it with 
care, by determuning the folftitial altitude of the fun. Me- 
chain and Delambre, the one at the national and the other 
at his private obfervatory, have employed in thefe nice ob- 
fervations the fame inftraments which they ufed in mea- 
furing the magnitude of the earth. Lalande the nephew, 
and Burckhardt, have made fimilar and fimultaneous obferv- 
ations at the College de France with inftruments of the like 
Kind, but a little larger. Thefe obfervations, whatever may 
be the caufe, do not feem to be fufceptible of the fame pre- 
eifion as thofe which have given the meafyre of the meridian 
. by means of the ftars, but by taking the general refult of 
more than 600 obfervations, made at Paris both this year 
and at the fumamer folftice of the year 7, there will fearcely 
be a fecond of uncertainty in regard to the real quantity of 
this effential element which enters into all our calculations. 

Since we have had occafion to mention the meafurement 
of the meridian, we fhall here add, that the aftronomers by 
whom it was performed are now employed-i in printing their 
obfervations, that they may fubmit, to the examination of 
the learned in all-countries, the proofs of a labour which has 
already received the fanction of the deputies of different na- 
tions affembled at Paris lat year. 

We have received a Jetter from Cifcar and Pedrayes, the 
Spanith members of the commiflion of weights and mea- 
fures, by which it appears that his Spanith majefty has re- 
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ceived the ftandards of the metre and kilopraminge fent to 
him by the Inftitute ; that he has given orders for their 
being preferved with fuch care as may enfure their authen- 
ticity ; and that he has charged Lenoir and Fortin to make, 
with the fame accuracy, four other ftandards of the metre. 
and kilogramme; and that this order has been fuccefsfully 
executed. On this occafion the king of Spain took a plea- 
fure in making himfelf acquainted with the new metric fyf- 
tem, and he declared that he fhould be glad to fee it adopted 
throughout all Europe. To render it more palatable to the 
Spanifh nation, and to facilitate the comprehenfion of it to 
every one, an elementary memoir has been drawn up on the 
fubjec, of which we have received fome copies. It contains 
a complete explanation ‘of the new meafures, with a Spanith 
nomenclature, better adapted to the genius of that language, 
which M. Cifcar propofes to fubftitute for the Greeco-Latin 
nomenclature adopted by the F rench republic. 

The follawing account of the labours of the Clafs of the 
Moral and Political Sciences during the laft quarter, was 
read by C. Levefque. 
iss Os Anquetil continues to analyfe the manufcript and 
printed memoirs prefented to the Academy of Belles Lettres 
by eandidates for the prizes propofed by ‘that Society. He 
has read the analyfis of a memoir on the flate of the fciences 
in F rance from the death of king Robert to that of Philip the 
Fair, | 
_ G. Gaudin has tranfmitted to the Clafs refearchies on the 
Jegiflation of Solon and the government of Athens. 

C. Mintelle, in a memoir on the beft method of writing 
geographical names, has fhown the advantage of adopting 
the names of places fuch as they are ufed in the different 
countries to which they belong, and, when | imperious necef- 
fity requires that they deta be disfigured in the French 
language, of wriling them twice, fi rft as they are pronounced 
in French, and then as they are pronounced by the natives 
of the country. 

C. Buache has read a memoir on New Holland, which, 
_ he thinks, was known more than a century before the pe- 
ridd of the difcovery of it by the Dutch. He fupports his 

ho conjecture 
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conjecture by the account given by Peritfol, and an old 
chart of the Indian ocean pislerved in the Britith Mufeum, 
However defeétive this chart may appear, he is of opinion 
that it may furnifh information of great utility in regard to 
| the difcoveyies that remain to be made in that part of the 
globe. 

C. Veron Forbonnais has given an analyfis of the principles 
of the circulgtion of provifions, and of the influence which 
~ {pecie has on that circulation. 

C. Bouchaud, in hiftorical refearches refpecting the edidts 
of the Roman provincial magiftrates, has neglected nothing 
that could be fuggetted to him by a fubject which belongs to 
the {cience of hiftory as well ag to that of legiflation. Fach 
province had its own government and laws, ane the Roman 
republic, after having acquired an immenfe extent by its 
conquetts, was never able to form the wife defi ign of attain- 
ing to unity, 


CONSTITUENT PRINCIPLES OF FIXED ALKALIFS, 


Guyton-Morvean, on the 26th of April, read, in the French 
National Inftitute, a memoir on the conftituent parts of fixed 
alkaliés. He made his experiments with Deformes, pupil of 
the Polytechnic School. Their conclufion was, 1ft, That 
potafh is compofed of lime and: hydrogen: 2d, That foda is 
compofed of magnefia and hydrogen. From other experi+ 
ments they Sonchude; 3d, That fie i is compofed of carhon, 
azot, and hydrogen: 4th, That magnefia is compofed of 
lime and azot; and, confequently, of cathe hydrogen, and 
azot. 


NEW METHOD OF DESTROYING INSECTS. ~ 


Crell has latély publifhed, ip his Chemical Annals, the 
following recipe for deftroying earth-fleas, bugs, ants, &e. 
difcovered by C. Catin :—Take black foap, of the beft kind, 
one pound three quarters, the fame quantity of flowers of 
fulphur, mufhrooms two pounds, and fixty meafures of river 
ér rain-water. Divide the water into two parts, one of which 
youft be poured into a veflel deftined for that purpofe : fuffer 

the 
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the foap to diffolve in it, and add the mufhrooms after they 
have been alittle pounded. Boil the other half of the water 
in a kettle, and tie up the fulphur in a bit of rag or pjece of 
fine linen, and fufpend from it a fufficient weight in order 
that it may fink in the water, During the time the water is » 
kept boiling, which muft be at leaft twenty minutes, ftir it 
eontinually with a ftick, and prefs the bag containing the 
fulphur, that the latter may be forced out into the water and 
communicate to it the neceflary ftrength and colour. 

When the liquor is taken from the fire, pour it direétly 
into the cafk, and ftir it round for a confiderable time: the 
procefs of ftirring muft be repeated daily till it acquire a fetid 
fmell. Experience has fhown that the more fetid the mix- 
ture is, its activity is the greater. Each time that the mix- 
ture is ftirred, the cafk mutt be ftopped immediately after, 
When you with to ufe the quid, nothing is neceflary but 
to fprinkle a little of it on the plants which you are defirous 
of preferving, or to dip their branches in it. It will be bet- 
ter, however, to make wfe of a fyringe, having at the end a 
head, an inch or an inch and a half in diameter, pierced with 
fmall holes. This inftrument may be nfed for tender plantss 
when you apply the liquid to trees, a fyringe with larger holes 
minft be employed. 

Caterpillars, beetles, earth-fleas, bugs, and the tree-lice 
which infeft orange-trees, will he deftroyed by the firft ap- 
plication of the liquid. Infe&ts which refide below the earth, 
fuch as wafps, hernets, ants, &e. require that the liquid 
fhould be fquirted out gently, and without jntermiffion, that 
it may bettcr penetrate to their nefts, Ants-nefts, accordin 
to their fize, require from two to three meafures of liquid, 
and in many cafes it muft be applied for twenty-four hours, 
When the ants affemble in another place, the procefs muft 
be repeated. Two ounces of nux vomica may be added to 

the mixture and boiled along with the fulphur. This fub; 

ftance, particularly when you with to deftroy ants, will be 

of great fervice. When the whole of the liquid in the cafk 

has been ufed, the refiduum muft be buried jn the earth » 
prevent Seite animals from eating it. 

ed ge ‘CE MENT 
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CEMENT FOR PRESERVING WOOD AND BRICK, &c, 
The compofition, or cement, is compofed of the following 
maaterials; viz. tar, pulyerifed coal (charcoal is efteemed the 
beft), and fine, well flacked lime; the coal and lime to be 
well mixed together, proportioned at about four-fifths coat 
and one-fifth lime; the tar to be heated, and, while hot, 
thickened with the mixture of coal and lime, until it be- 
comes fo hard as that it may be eafily {pread upon the fur- 
face of a board, and not run off when hot. Turpentine or 
pitch will an{wer nearly as well as tar, and plafter of Paris 
will anfwer inftead of lime; to be ufed in the fame manner, 
and in about the fame proportions. The cement mutt be ap- 
plied warm, and is found to be ufed eafieft with a trowel. 
NEW REMEDIES FOR THE ITCH. 

It has been obferved that the workmen employed in the 
manganefe mines at Macon, in France, are always free from 
the itch, and that thofe even attacked by that difeafe in the 
acighbourhood, are accuftomed to work in thefe mines in 
order to get rid of their malady. The itching, it is faid, in 
that cafe foon ceafes, the eruption dries up, and the fkin in 
a few days becomes perfectly clean. 

C, Grille having remarked that the clothing of the labour- 
ers in thefe mines, and particularly articles of linen, became 
exceedingly white in the courfe of a little time, expofed fe- 
veral pieces of coloured cotton cloth to the air difengaged 
from the interior of thefe mines, and found, that in the. 
courfe of a few days they had loft a great deal of their colour. 
This led him to conjecture that manganefe itfelf might be 
employed as a remedy for the itch, He therefore took fix 
parts of pulverifed manganefe and fixteen of hog’s lard and 
formed them into an ointment, which he cauied feveral per- 
fons troubled with the itch to rub over their bodies; he ad- 
miniftered alfo at the fame time the ufual internal medicines, 
‘and the patients in a few days were perfectly cured. 

Parmentier, who has made known this obfervation of 
C. Grille, adds, that in the courfe of his refearches refpeét- 
ing the means of obviating the unpléafant evaporation which 
proceeds from common fewers, he ob{ryed that this evapo- 

ration 
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ration prteferves thofe who clean then from certair difeates: 
Thefe people affert that they never know any thing of the 
itch; that they are fo fecure from it, that they cam fleep 
with itchy perfons without any danger of infection; and 
that itchy perfons who undertake their labour, get cured in 
the courfe of a few days. When thefe people fcratch or cut 
their flefh, the wounds heal up in twerity-four hours ;. it is 
remarked alfo that they are nevet troubled with chilblains or 
tetters, and that-they have always a found fmooth fkin. 

Thefe obfervations of C. Grille feem to confirm what bas 
been faid in. regard to employi ing vital air for extirpating the 
fmall-pox. 

KLAPROTH. 

The eminent merits of Klaproth as a chethical analyfer; 
to-repeat the expreilion of Kirwan, of the moft confmmate 
fkill and aceuracy, are acknowledged on all hands, and too 
well known to require encomium: it will therefore give our 
chemical readers great pleafure to hear, that a ¢ran/lation of 
his Analytical E i fays towards promoting the Chemical Know- 
ledge of Foffils is now in the prefs. We underttand it is the 
performance of the tranflator of Gren’s Principles of Moderr, 
Chemiftry fiflematically arranged, of which we took notice 
in a former number. 

DEATHS. 

At Marburg, on the 12th of May, in the 47th year of his 
age, Leonard John Charles Jufti, public “iit of philo- 
fophy and profeffor of theology. 

At Gottingen, on the 17th of the fame ‘mane in the 
4oth year of his age, of a fit of apoplexy, after fuffering 
many years from hypochondriac affections, Chriftopher Gir- 
- tanner, M.D. He was a native of Swifferland, and was 
the firft chemift in Germany who adopted the new chemical 
dogtrine of the French. In 1791, he publiffied at Berlin a 
work entitled Neze Chemifche Nomenklatur fir die Deut/che 
Sprache; The New Chemical Nomenclature in the German 
language; and the next year, The Elements of the Antiphlo- 
giftic Chemiftry. He was the author alfo of feveral other 
works, and of a great many papers on chemiftry and other 
fubjects, printed in different journals. - : y 
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I, Obfervations on the Straits of Malacca, in regard to Naty- 
ral Hiflory, Geography, and Commerce. By C. HANSEL*, 


& Gas ifland of Pulo Pinang, which lies clofe to the coaft 
of Queda, between the fifth and fixth degree of northerm 
latitude, and which now belongs to the Englifh Eaft India 
compaay,:may ferve as a proof how well the Englifh under- 
ftand the art of eftaklifhing colonies, and bringing them in a 
fhort time to a flourifhing condition. About the year 1784, 
the Malay king of Queda made a prefent of the whole ifland 
to Mr. James Light, the captain of a country fhip trading 
thither, and the latter fold it to the Eaft India company, 
with the provifo that he fhould be appointed governor of it; 


which was accordingly done, and he remained in that office 


till the end of the year 1795. The ifland was uninhabited, and 
entirely covered with wood. In arder to ereét a few houfes 
it was neceflary, therefore, to deftroy part of the wood, which 


_was effe&ed chiefly by means of fire, 


This ifland, which was now called Prince of Wales 
Ifland, I vifited, for the firft time, in the year 1793, con- 
fequently nine years after it had been take poffeflion of by 
the Englifh. At that period a beautiful tqwn, of a pretty 
confiderable extent, and regularly laid out, had been built. 


A particular part of:it was deflined for the Malays and other 


Afiatigs, a great number of whom had already ettablithed 


* From Journal fur Fabrik, Manufiur, Handlung, und Mode, O&taber 
4799. 
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themfelves in the place. The market was well fupplied with 
fruits, fifh, and other neceffaries. A confiderable trade had 
alfo begun to be carried on. Ships from Bengal brought 
hither opium, rice, and cotton, which were bartered for 
pepper, tin, betel-nuts, and gold-duft. All the company’s 
fhips touch here in their voyage to China, as well as the 
large fleets from Bombay and Madras. The arrival of fo 
many veffels makes this place a flaple, where buying, fell- 
ing and bartering are continually going on. The harbour, 
which is formed by the coaft of Queda and the eaft coaft of 
the ifland, is deep, and fecure from every wind, Thofe who 
are unacquainted with. its geographical fituation imagine 
they are entering a river; fo fhort is its diftance from the 
continent. When viewed from the weft fide, the ifland ap- 
pears to be round, and its mountains may be feen at a con+ 
fiderable diftance. It is about thirty-five or thirty-fix miles 
in circumference. The prefent inhabitants have applied 
chiefly to the cultivation of pepper, which is in a thriving 
condition, and promifes to turn out very advantageous. As 
the ifland produces excellent timber for thip- building, docks 
have been formed, and a great’ many: veffels have already 
been launched. 

A few miles from the town is a foreft, which, rifing gra- 
dually, covers the mountains behind it. From the fummit 
of the higheft of thefe mountains a large ftream of water 
projects itfelf more than a hundred feet, with a prodigious 
yoaring noife, on. the rocks below, where, after being col- 
Je&ted in various natural bafons, it forms a fmall rivulet, and 
then proceeds through the town, with a winding courfe, to 
the fea. One can hardly conceive how pleafant und refrefh- 
ing it is for thofe relaxed by the heat of the climate to bathe 
in one of thofe hafons, as the water is kept in a continual 
ftate of coolnefs by the fhady branches of the trees, which 
form over them a fort of arches, and defend them from the 
rays of the fun, The coalnefs ‘of thefe groves, the majeftic” 
roar of the waterfall, and the noife of a variety of unknown 
infe&s; make this an agreeable retreat to thofe who have a 
tafte for the beauties of nature. In the year 1 796, country- 
houfes were ereéted amidft thefe fairy groves, which, in 

the 
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the courfe of-time, may be converted into Englith gar- 
dens. 

In the yeat 1789 the king of Queda took it in his head to 
demand back the iflatid from the Englifh ; and, as the latter 
_fhowed no inclination to. comply with his defire, he affem- 
bled a confiderable army on the coaft oppofite to the ifland, 
in order to lay fiege to it in form.” That he might infpire 
his troops with more courage he gave them an entertain- 
ment, at which opium was not fpared. His Malayan ma- 
jefty did not fail to get intoxicated along with his warriors 5 
and this being reported to the Englifh by means of their 
{pies, they attacked the Malays in their camp, killed their 
king, made a great flaughter among them, and thus put an 
end to the war. A regular ftone fort has fince been built, 
in which a garrifon is conftantly maintaiied of three batta- 
lions of fepoys and Europeans. 

At firft, fhips that touched here were obliged to fail back 
the fame way they had entered; which was attended with 
this inconvenience, that thofe veffels deftined to proceed 
further through the Straits of Malacca could not take ad- 
vantage of a fair wind, becaufe it blows dire@tly into the 
harbour, and by thefe meaiis five or fix days were often loft. 
In the year 1791, however, captain Popham * difcovered 4 
paflage round the fouth-eaft end of the ifland, by which 
this inconvenience is obviated. 

To fail hence for Malacca there are two ways; one of 
which, for large thips, lies between two dangerous fand- 
banks, where a continual and rapid current, which runs 

ither north-weft or fouth-eaft; requires all the attention of 


* Captain Popham is the gentleman who commanded the expedition 
of the Englifh to Oftend. As far as I remember, he commanded, in the 
year 179, 2 fhip named 2 Trufeo, which had been fitted out at Oftend 
by the Englifh and failed under the Tufcan flag: During the peace he 
cbtained permiffion ftom the Board of Admiralty, being then a Jicutenant 
iti the navy, to enter into the merchant fervice; but as foon as the wat 
broke out, he was again employed on board a hip ef war. —H. 

Captain Popham fuperintended laft year the embarkation of the Ruffian 
troops deftined for Holland, and affifted the operations of the Britifh army 
int that country. He received the honour of knighthood fronr the em 
peror Paul, being made a knight of Mala—Epit, 
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the pilot to pafs in fafety. Nature; however, feems as if 
defirous to afford here every poffible affiftance, fince the Ara 
ilands on the weft fide, which,confift of fome fmall un- 
inhabited rocks, ferve the pilot as good marks to’ fteer by. 
When thefe difappear, the fummit of the mountain Parcelar 
is difcovered on the eaft fide, which muft be kept in a cer- 
tain direction, according to the’ current, in order to pafs 
without danger. As navigators between thefe fand-banka 
have often to ftruggle with ‘hal weather and ¢ontrary winds, 
it is impoffible to proceed but by continwally heaving the 
lead; which is indeed attended with danger. The fecond 
paflage les along the coaft through the fmal! channel of 
Calum, which is fearcely fo broad as the Elbe at Drefden. 
Nothing more beautiful ean be conceived than this paflage, 
where vellels fometimes approach fo near the coaft that the 
bow{prit is often entangled among the branches of the trees. 
Birds of the moft fhining and variegated colours, unknown 
to the Europeans, are feen fluttering around, while others 
delight the ear with their fong. As a fand-bank in the 
middle fhuts this paflage againft large fhips, it is practicable 
only for thofe which draw very little water. 

When veffels have reached the northern part, nothing can 
be more pleafant than the navigation. They proceed along 
the coaft, from which the wind, when it blows frem the 
land, wafts along with it the moft delicious aromatic odours. 
_ ‘The months of the fmall channels, the different windings of 
the coait, the bays which they form, and the Jand rifing like 
an amphitheatre, all together form the moft enchanting pro+ 
fpect. Nothing is wanting to complete the picture but ha- 
bitations; for, in an extent of twenty or thirty miles, the only” 
things of the kind that can be difcovered, even with a ‘pying- 
slafs, are a few fifhermen’s huts. oli 

Atldt, after w eathering a headland, you fuddenly  difeover 
the town of Malacca, formerly Lialinene to the Dutch. It 
ties at the head of a bay, and, though fmall, is neat and well 
built. Ft is furrounded by beautiful gardens amd country 
feats. No place in the world produces more valuable fruits. 
The ananas here are half an ell in length and a quarter of an 
ell in diameter. They have an exceedinaly fweet melleous 
} taffe. 


= 
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tafte. The mangoftan, called in India the queen of fruits, is 
found here in great abundance, fo that from two to three 
hundred of them may be purchafed for a dollar. They grow 
only in the ftraits of Malacca, Sunda, Banca, and in the 
ifland of Java. They are found neither at Madras nor Ben- 
gal, nor in the Philippines or China. The ufual fruits of 
India thrive here better than any where elfe. The bay 
abounds with well-tafted fifth, and excellent oyfters, crabs, 
eray-fifh, &c. Though this place hes nearly under the line, 
the climate is exceedingly healthful, and nothing is known 
here of thofe fevers and difeafes to which other Afiatic colo- 
nies are fubject. The temperature of the air is cooled by the 
fea and Jand breezes, which alternately prevail. The former 
begins between eleven and one in the forenoon, and blows 
very ftrongly till towards fix in the evening; at which time, 
however {irong it may be, the land-breeze affumes its place, 
and continues till about eleven the next day. By thefe means 
an agreeable coolnefs is always preferved. At Calcutta, in 
' Bengal, the heat is much more intenfe and infupportable, 
though it lies at the diftance of twenty-three degrees from 
the line; for it is not uncommon there to fee Fahrenheit’s 
thermometer, in the fhade, during the months of April and 
May, at between eighty and ninety degrees. ° At the interval 
only when both winds ceafe, the heat is ftifling. The reafon 
of the land-breeze here being fo cool is, that, as Malacca is 
apeninfula, the wind always paffles over a portion of fea, 
whereas the land-breeze on the coaft of Coromandel pafles 
over the burning deferts of Perfia. 

The frequent and exceedingly violent thunder-ftorms 
which take place here, contribute alfo very much to mode- 
rate the heat. They arife moftly in the north-weft, and 
bring with them fuch coolnefs that I remember having been 
feveral times fo cold that I was obliged to haye recourfe to 
warmer clothing. The body here, indecd, is far more fen- 
fible of the {malleft degree of cold than in the European clis 
mates, as the pores are kept fo open by the heat. Thefe 
ftorms are highly gratifying to the navigators bound to the 
Chinefe feas; for, as a fouth wind, except in a very. few 

places, where the fea and land breezes fucceed each other 
‘ regularly, 
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tegularly, prevails in the ftraits, they are glad to fee fucti 
ftorms, which always begin to be formed in the north-weft. 
In the night, however, they cannot be ufed with fo much 
advantage, on account of the many fand-banks, iffands, and 
even the coaft itfelf, which miuft be avoided. It has beers 
remarked, that during thefe ftorms the magnetic needle is in 
a continual fate of perturbation; and I have heard the cap- 
tain of an Englith Eaft Indiaman declare that he has feen; 
during a violent ftorm, the north end of the needle jose di- 
eetly | fouth. 

The European produ€tions brought to Malacca for the 
’ purpofes of trade are confined to a very few articles. Rice; 
opium, white and coloured cottons, form the principal part 
of them. The Malays bring hither pepper, nutmegs, fago, 
rotangs, Spamifh reeds, and gold-duft. The latter article is 
firft examined by the officers of the company, and then made 
up into {mall packets in Chinéfe paper, bound round with 
a thread and impreffed with a feal containing Malay cha 
racers. Each packet contains a catty, and is worth from 
460 to 500 piaftres. The Spaniards, who go from the Phi- 
Hippines to Madras for the purpofes of trade, touch here al- 
ways tn order to exchange thetr ptaftres for gold-duft, which 
they carry with them to the coaft of Coromandet, where, ac- 
cording to eircumftances, they gain two per cent. Thefe 
packets, when fold, are never opened, but are taken on the. 
feller’s report ; and no'inftance is known of any fraud ever 
having been practifed on fuch occaficn's. The fnvall Spanifh 
reeds are fold for about eight piaftres per hundred, and 
pepper at fifteen piafttes per pickel of 17: Spanifh pounds. 
The cotton and opium brought hither are fold moftly to thé 
Dutch, who fell them afterwards to the Malays. The branch 
of trade, however, by which the inhabitants chiefly live, is 
fupplying the fhips which touch here with provifions, freth - 
water, falted and frefh fith, poultry and fruit: The price of 
fowls is generally a piaftre for eight or tem. Pine-apples are 
fold at the rate of from four to fix per piaftre. Thofe who aré 
acquainted with the number of the fhips which pafs through 
thefe ftraits every year to China, the Philippines, the South 
Sea, ae Borneo, Coringa, &c, may form fome idea of the 

importance 
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_tmportance of this trade. The tavern where ftrangers refide 
is generally furrounded by a multitude of Malays having for 
fale, apes, parrots, cowries, Spanifh reeds, and various other 
articles. Among thefe people one may fee many of their 
kings, who are diftinguifhed by a turban embroidered with 
gold, and who enter the tavern without receiving any parti- 
cular marks of honour from the Europeans. The cafe is the 
fame with all the petty Indian kings, of whom too high 
ideas are entertained in Europe, but who in India are looked, 
upon as little better than corporals. It may be readily un- 
derftood that I here fpeak of the leffer princes; for the greater 
ones, fuch as the kings of Atcheen, Borneo, Pegu, &c. are 
qw general treated with more refpeé. 

Fhe Dutch goyernment, formerly eftablifhed here, con~ 
fidered it as of great importance to clear the ftraits from the 
numerous Malay pirates by which it is infefted. For that 
purpofe it maintained a flotilla of cruifers and flat-bottomed 
veffels, which from time to time fought out the Malays in theie 
places of retreat behind the fmall iflands in fhallow water, 
where their flat-bottomed veffels were of excellent fervice. 
The Malay prows generally carry a 24-pourder in the bow; 
have only one maft, which can be lowered or-raifed at plea- 
fure; and are furnifhed with a rudder, They never attack a 
veffel when there is wind, becaufe in that cafe it can man- 
guvre and make ufe of its cannon in every direction; but, 
if acalm take place, and they difcover a fhip from their re- 
treats, they then come out and attack the veffel behind and 
before, where they are out of reach of the cannon; maila~ 
cre, with their poifoned daggers called Aris, all the white 
men on board; and carry off the blacks as flaves. A Dutch 
eaptain named Bloem, who commanded one of thefe cruifers, 
was a terror to the Malays. Being acquainted with their 
moft private retreats, he often furprifed them when they leat. 
expected it. They once imagined they fhould be able to 
overcome him, and advanced againft him, during a calm, 
with fourteen of their prows; but before they got near him 
a {mall breeze fprung up, fo that he was enabled to direct 
his veffel, and to give them fuch a reception, that five or fix 
ef the prows were funk, and others had their rudders fhot 
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away ; fo that they were obliged, to avoid total deftruétion, 
to throw themfelves into the fea, and to fave themfelves by 
fwimming. The reft betook themfelves to flight; for the 
Dutch give the Malays no quarter. 

Of the laft inftance of this man’s courage, which coft him 
his life, I myfelf was an eye-witnefs. ‘The French frigate 
La Prudente, of thirty-fix guns, on board which I was a 
prifoner, being in the ftraits of Malacca, about two o’clock 
on the 17th of July'1795, the man at the maft-head calling 
out Vive la Republique, announced that he faw a fail which 
feemed to be fteering towards us. As there was then little 
er no wind, the two veflels approached each other very flowly, 
and it was therefore near funfet before we could perceive that 
the ftrange fail was a veflel with two mafts. -About ten at 
night, after T had Jain down in my hammock, I was roufed 
ty the drum beating to quarters. The’ officers near whofe 
birth my hammock was flung, immediately ftarted frora 
theirs, and defired the ciioyen prifonnier, meaning me, to 
do the fame. The fore-deck was cleared, and every prepa+ 
ration made for battle. ‘I then proceeded to the fore-deck, 
and obtained permiffion to remain there. The two veffels 
by this time were fo near that they could {peak each other. 
Our commandant hailed the ftrange fail, and afked to what 
nation fhe belonged.’ The anfwer was, that fhe was a Dutch. 
fhip of war —Strike to the republican frigate La Prudente, 
and lower your fails. —Are you really French? faid the 
Dutch captain—Yes: take in your fails and’ drop your 
anchor, or [’l} fink you.—I have no anchor on board, re- 
plied the Dutchman, but plenty of cannon; and at the mo- 
iment we reecived a whole broadfide, ahieti we inftantly re- 
tnmned. Several of the Dutchmen being killed, they thea 
called out that they ftrack. Having taken poffeffion of the 
Dutch vel, and fhifted the prifoners on board the frigate; 
we found the former to be the Java, of is chteen g-pounders, 
commanded by the beforementioned captain Bloem, who 
had that day failed from Malacea. ‘‘A-fhot had carried away 
part of his left breaft, but he ordered ‘that the colours thould 
mot be firuck till after his death. 

The inhabitants of Malacea are a motley race, confilling 

of 
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of Europeans, creoles, mulattoes, black Chriftians (called 
commonly Portuguefe), Chinefe, and Malays. The Dutch 
and Germans eftablifhed here, all have mulatto or creole 
wives, for I donot know one whofe wife is an European. 
The wife even of the laft governor, Abraham Couperus, was 
a mulatto. Thecuftoms, manners, and drefs of thefe ladies, 
are all in the Malay tate. The drefs which they ufe, both 
in the houfe and on public occafions, confifts of a filk gown 
with wide fleeves, which has a great refemblance to a pow- 
dering-gown. Their hair is twifted together and faftened 
on the crown of the head with a filver pin. In the houfe 
their, favourite female flaves fit at their feet; and when they 
go out to walk, or pay vifits, they accompany them, bearing a 
fmall filver box divided into different copartments, which con- 
tain certain articles indifpenfably neceffary fora Malay lady. 
Thefe articles are, betel, areka-nuts, chalk, a pair of fmall 
tongs, and a knife for fpreading the chalk on the betel-leaves, 
in which they wrap up fmall bits of the areka-nut for the 
purpofe of chewing them, The care which they beftow on 
their domeftic economy confifts only in feeing the orders 
which they give to their flaves carried into execution. When 
a ftranger is invited to dinner, he is firft introduced into an 
apartment where he is treated with a pipe of tobacco. Fe- 
male flaves then make their appearance, one of whom brings 
him a filver bafon for wafhing the hands, another a veffel 
containing water, and a third a towel. The company then 
fit down to table, and are waited on by the female flaves be- 
longing to the mafter of the houfe. They are attended alfo 
fometimes by mufical flaves, who, during the entertainment, 
perform pieces of mufic. 

Slaves here, both male and female, a few excepted, are 
treated with great feverity. The matter of one of the taverns, 
a German, named Kreis, born in Hohenlohe, is particularly 
diftinguithed in this refpect. I never entered his houfe, 
which [ did above ten times, without feeing punifhment 
infliged on fome of his domeftics. If the cook had not 
prepared the dinner according to his tafte, he was immedi- 
ately carried into the back court, when two other flaves ap- 
peared with bamboos in their hands, and belaboured him 
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6n the pofteriors till his mafter, who walked up and down 
with his pipe in his mouth, told them to ftop. If the flaves 
did not execute his orders with fufficient feverity, he applied 
to their fhoulders a bamboo, which he always on thefe oc- 
eafions carried himfelf. He always made it a rule when 
any ftranger who happened to be in his houfe interceded 
for his flaves, to. punifh them doubly. Females flaves even 
were not-excepted from this correction, which was inflicted 
in the moft indecent manner. The Dutch government not 


only authorifed this feverity, but even put it in practice it-’ 


felf. A poor flave belonging to the fame Kreis had conceived 
an attachment to a female flave who refided in the neigh- 
bouring houfe, and belonged to one Adrian Koek. The 
lovers Eould only vifit « each rather: in the night-time, and for 
this purpofe the former was obliged to Heaibe: over the roof 
of a penthoufe. This no¢turnal jntercourfe being difcovered, 
Koek complained to the fifeal, and requefted that the flave 
might be punithed. Kreis, therefore, was obliged to give 
up his flave, and the fentence was, that he fhould receive 
500 blows with a-bamboo, to be inflicted publicly. A ring 
was then put round each of his legs, between which an iron 
bar was fixed, fo that when he walked he was obliged to 
deferibe an arch with each foot, and in this ftate was fent 
back to his mafter. 

On the other hand, I muft obferve that it is hardly poffi- 
ble, by the fevereft punifhment, to reftrain the profligacy and 
villainy of thefe men. What idea muft we entertain of a 
man, who, having been feverely punithed for drunkennefs, 


will, the very next day, take the key of the cellar from his - 


mafter’s clofet and get fo intoxicated as to be unable to fir 
from the fpot? To" a circumiiance of this kind I have e my- 
felf been a witnefs. The punifiment, indeed, was cruel; 
for ‘the culprit was made faft by the neck, middle, and 
legs, to iron rings fafiened in the earth, and belaboured till 
the blood gufhed from every part of his body. 1 was a wit- 
nefs alfo to a more ftriking inftance, which fhows. how little 
_impreffion good treatment makes on thefe uncivilifed people. 
An opulent Englifhman, who had refided fome time at Ma- 
lacca, taking a fancy to one of Kreis’s flaves, purchafed him 
; : for 
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for the fum of 300 piaftres. This flave was treated by his 
new mafter like a free man; he received money from him 
and permifiion to go abroad on afking leave, provided he re- 
maimed to take care of the houfe in his mafter’s abfence. But 
this flave, unaccufiomed to freedom, notwithftanding every 
. threat and admonition, when he got out of the hone, would 
not return in the courfe of the whole day, and at laft, after 
being eight days in his new fervice, he {tole from his mafter 
apiece of money. His matter endeavoured to make him 
confefs the theft, with a promife of forgivenefs for this firft 
offence, but without fuccefs. This Lian atice being told 
to Kreis, he confidered it as a good opportunity of excul-, 
pating himfelf from the charge of cruelty brought againft 
him by ftrangers, as he imagined he could now prove that 
mild treatment to fuch men would be entirely loft. He 
offered alfo, not only to take back the flave, but to foree him 
to confefs. As the Englifhman well knew that no one but 
his flave could be the thief, he delivered him over to Kreis, 
who tied him to a ladder, and. then caufed the ufual punifh- 
ment to be inflicted. When he had received two hundred 
blows, his body was bent, and in that condition he was 
thrown into a hole till the next morning, when the punifh- 
ment was renewed. He {till continued to hold out for fome 
time, but Kreis having threatened. to continue the punifh- 
‘ment till he fhould confefs, he at length acknowledged the 
theft, but would not tell what he had done with the money. 
On the punifhmeni being once more applied, he confefled 
that he had fold the piece of money for a fixteenth part of 
its worth to a Chinefe; who was immediately fent for, and 
obliged to give it up. After this he remained in the fervice 
of Kreis, who declared that he had never after any occafion 
of complaint again{t him. 

By what I have here faid, I do hee mean to juftify the 
eruelties exercifed in this country, I only thought it necef- 
fary to fhow, by fome examples, how cautious people ought 
to be in forming opinions on this fubje&t. The profligacy 
of thefe people is undoubtedly to be aleribed to their matters, 
who do not pay the‘leaft attention to the formation of their 

~ moral character. They allow them to grow up like catile, 
Dd2 without 
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without taking care to give them any idea of religion, or of 
other knowledge, except what is immediately neceffary to 
their mafters. 

Thofe who poffefs a whole family of flaves, never fell any 
individual of that family, becaufe there have been numerous. 
inftances in fuch cafes of the father’s or mother’s dying 
through grief, of becoming melancholy, or of deftroying 
themfelves. The names given to thefe.flaves are generally 
thofe of the months in which they have been born or pur- 
chafed. The commerce by fea with the Malays is an armed, 
commerce. All fhips engaged in this trade carry a confi- 
derable number of guns, and from ten to twenty fepoys or 
black foldiers. When a fhip comes to anchor in any of the 
Malay ports, a beam is laid acrofs the deck before the main- 
matt to ferve as a barrier between the buyers and the fellers, 
and firiét watch is at the fame time kept by the fepoys, with 
their arms loaded and their bayonets fixed. If a Malay have 
any yarticular bufinefs to tranfaét with the'captain that re- 
quires longer time, he is admitted into the cabin in the 
after-part of the fhip, but he muft firft fuffer himfelf to be 
fearche|, to fee whether he has about him a knife or any 
kind of weapons. Negle& of this precaution has occafioned 
the lofs of many lives as well as veflels. The treacherous 
Malay can never entertain any friendfhip for the Europeans; 
even if they fhould live in habits of intimacy with him toh 
a dozen or twenty years, when a favourable opportunity 
occurs of promoting his own intereft, he will make no cere- 
mony of doing it by facrificing his old friend. J could hére 
give many inftances of this kind, but I am convinced by 
what I have feen that the Europeans often give occafion to 
this villainy by their own conduct. Being once on board 
a large Bombay fhip, bound from Manilla to Madras, we 
difcovered in the firaits of Malacca five large Malay veffels, 
which, on difcovering us, anchored between us and the land, 
except two, which were further out at fea. As it was nearly 
calm, and the thip made little way, the captain, ina fit of 
intoxication, fent one of his officers on board them to afk 
whence they came, and whither they were bound. Their 
anfwer was, that they came from Rio, were bound to Ma- 
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lacea, and were laden with rotangs. This, however, did not 
fatisfy the captain, aud he immediately began to fire among 
them, Being much alarmed at this conduct, they cut their 
cables and rowed with all their might towards the land, 
where they were in danger of running on fhore, In the 
mean time we paffed the other two, which being without us 
were not able to efcape, but, very fortunately, our captain 
did not obferve them on account of his ideas being deranged, 
and hecaufe his attention was direCted to the other fide. As 
foon as we had pa({led, all the Malays on board bent them- 
felves three times with their foreheads towards the deck, 
which in all probability was by way of returning thanks to 
Providence for the danger they had efcaped. 

In the ftraits there are a great many iflands which abound 
with excellent frefh water; but it cannot be at all times 
ufed, as the Malays poifon the fprings: to fuch length do 
thefe men proceed in their hatred towards the Europeans. 
When fhips enter the firaits, they are generally vifited by 
fmall Malay boats, which bring fifth and tortoifes for fale. 
The tortoifes are of that kind called the green tortoife, which 
is three feet in length, about two in breadth, and weighs 
from two to three hundred pounds. A Spanifh dollar, a 
fmall quantity of rice, and a bottle of brandy, are in general 
the price of a tortoife and a certain number of fifh. The 
flefh of thefe tortoifes is well tafted and much like that of 
veal, but difficult of digeftion. The eges, on the other 
hand, a bundred of which are fometimes found in one ani- 
mal, are a great delicacy, and made into foup. The greateft 
advantage to feamen in purchafing thefe tortoifes is, that they 
live a long time; we kept many of them alive from three to 
four weeks on the deck without any nourifhment, and with- 
out any other care than throwing fea- water over them in the 
morning and evening. The whole ftraits are a real paradife 
interfperfed with a multitude of fmall iflands. Thofe who 
vifit them cannot help withing that they could fpend their 
whole Jives on them, but while the Malays exiit they muft 
be uninhabitable for Europeans. 
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Hi. Chemical Experiments and Ob bfer vations on the Bieples 
tion of Sugar from vegetable Productions found im Europe. 
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[Concluded from Page 113.] 


9. EXPERIMENTS with the Beta vulgaris: altiffima, 
the Beta cicla altiffima of Jacquin, im order to procure 
Sugar from it. | 


This beet, like the former, is very common, fo ihat 
both kinds are ufed in Thuringia, and other parts of Ger- 
many, as food for the cattle. It is more juicy than the 
former, and has an exceedingly {weet tafte. Thofe which 
I employed for my experiments, grew at Sch6nberg, near 
Berlin, on an eftate belonging to M. Néldechen, member 
the privy council. On Lap examination, a great difference 
was obferved in them; they were all covered on the outfide 
with a red rind, but in the infide fome of them were totally.» 
white; others confifted of red and white rings, and fome of 
them of Jight red and dark red rings; many of them were 
very thick and tuberous, and others were almoft as thin and 
Jong as the red beet. Whether this arofe from their being 
of different kinds, or from the difference of the foil in which 
they grew, I cannot determine. Thofe which I employed 
for my experiments, had grown in the fame foil. 

I took 112 of thefe beaes, which weighed 125 pounds, 
and, having freed them from the tops and ‘rind, grated them 
down, and when a portion of the juice had flowed off fpon- 
taneoufly, expofed them to ftrong preflure. I obtained from 
them twenty-four quarts of very {weet violet-coloured juice. 
In confequence of what I had been taught by repeated expe-. 
rience, I firft boiled it, without any addition, till a third part 
only remained, and at the fame time a great quantity of 
albumen was f{eparated from it. When the liquor had 
cooled, it was ftrained through a piece of woollen cloth, 
and being then mixed with twenty-four quarts of lime- 
water, was boiled for half an hour, At the end of that 
period it appeared as a clear liquor of a wine-yellow colour, 

and 
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and a great quantity of impure matter had been thrown up 
as feum. I again fuffered it to cool, ftrained it through 
flannel, and, being infpiffated, I obtained eight pounds of 
fyrup. 

A part of this fyrup I poured into a deep evaporating difh, 
into which I put fome gelafs rods, and at the end of two 
months obtained, nab to the rods, real fugar, fimilar te 
brown fugar candy. As this fyrup was much more pleafant 
than common fyrup, and exceedingly cheap, it might be ufed 
as a fubftitute for fugar, like that procured from the white 
beet. 

In continuing my experiments on the beet, I endeavoured 
to afcertain the actual quantity of fugar that might be pro- 
cured from a determined quantity of thent. - With that view 
I weighed three pounds twelve ounces of fyrup obtained by 
the fEeond experiment, poured it into a conical’ vellel of 
tinned copper, and expofed it to flow evaporation at the 
temperature of from 65° to 70° of Reaumur. In the courfe 
of eight hours there was fraied on the furface a cryftalline 
cruft of granulated fugar, which at the end of twenty-four 
hours was nearly four lines in thicknefs: having forced it 
down to the bottom of the fyrup, in two days a new cruft 


_was formed, which was alfo forced down; and this opera- 


tion I continued till a tough uncryfiallifed pellicle only ap- 
peared on the remainder of the fyrup: this induced me to 


conclude that all the cryftallifable fugar was now feparated , 


from the liquid, which was fhown alfo by its being lefs fweet 
and move flimy. I now put all the cryftallifed fugar, toge- 
ther with the fluid fyrap, into a fmali fugar mould, which I 
kept for eight days at the temperature of 30° of Reaumur, by 
which means the fyrup was entirely drained off, and the 
fugar remained almoft in a dry fiate. The whole of this ope- 


‘ration employed thirty-fix days. The raw fugar I obtained 


was fill a little moift in the infide, but it did not deliquefce 
in the courfe of three weeks, during which I kept it in an 


‘open veflel, and it weighed two pounds eight ounces: the 


fyrup hich drained from it weighed ‘aeeG eight ounces; 
confequcntly, from the three pounds twelve ounces of fyrap 
employed, twenty ounces of aqueous particles had. evapo- 
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rated. From this experiment it appears, that a buthel of 
thefe bects, without any peculiar care being employed in 
the cultivation of them, will give 5’ pounds of brown raw 
fugar, and 17 pound of not ill-tafted fvrup, which, if not 
ufed as fyrup, might be ufed with advantage for diftilling 
fpirits. Iam now employed in refining my raw fugar, and 
in determining how much fine fugar and how much fyrup 
will be produced from it. 


10. Experiments with the red Beet, the Beta rubra, Beta 
cicla rubra of Jacquin, to obtain Sugar from tt. 

That it is poflible to obtain fugar alfo from the common 
red beets has been already oie by Margraf. I fubjected 
them, therefore, to the like treatment as the, preceding. kinds, 
and obtained from a bufhel of red beets 6+ pounds of fyrup 
of a not unpleafant tafte, but very inferior to that obtained 
from the white beet and the beta vulgaris altiffima. 1 did 
not try to obtain fugar from it. Margraf, from a pound of 
freth red beets, obtained eight ounces of dry fugar, and from 
thirty-two ounces of dry roots, about two and a half drams. 


11. Ewperiments with Carrots, Daucus carotta Linn, 

When carrots are cut in flices and boiled with water, you 
obtain a fweet liquor, which by evaporation produces a 
fweetifh juice, which the country-people either fpread upon 
bread or ufe to fweeten different articles of food, Having 
freed a buthel of carrots from the thin outer rind, I rafped 
them and expreffed the juice. This liquor was then boiled, 
clarified with the white of an egg, and infpiffated to the con- 
fiftence of fyrup. I obtained fix pounds and a quarter of a not 
unpleafant fyrep, much inferior, however, to that obtained 
from the white beet and the eta vulgaris altiffima. 1 found 
it impoffible to feparate real fugar from it: reétified fpirit of 
wine extraGed from it a fubfance which had a great fimi- 
larity to manna. 


Experiments with common Turnips, Braffica ‘Tapa, to 
obtain Sugar from them. 

I took twelve turnips and rafped them, after having freed 

them from the tops and outer rind, The rafped matter had 

an 
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- an agreeable, fweet, and fomewhat fharp tafte, and, being 


properly exprefled, gave a colourlefs fweet juice. After cla- 
tifying it with the white of an egg, I ftrained the clear liquor 
through a piece of woollen cloth, infpiffated it to the proper 
confiftence, and dbtained an agreeable fyrup of an inferior 
quality to that procured from the white beet, and beta vul- 
garis altiffima, but equal to common fyrup. By another 
experiment, I learned that.a bufhel containing 125 roots, 
weighing 116 pounds, is capable of producing eight pounds 
of fyrup. At the end of twelve weeks I found cryftals of 
fugar fhot up in it; but they were exceedingly brown, and 
could be feparated only with difficulty from the remaining 
mafs. 


13. Experiments with the Cabbage Turnip, Braffica 

napobraffica, 

The juicy nature of thefe turnips; as well as the agreeable 
fweet tafte of their juice, induced me to try whether I could 
obtain from them fugar and fyrup. Having peeled and 
rafped fixty of them, which weighed 123 pounds, I obtained 
from them, by expreffion, about twenty-two quarts of co- 
lourlefs j\iicé, which was agréeably fweet, but had at the 
fame time a fharp radifh-like tafte. I boiled it twice; by 
which means a great deal of flaky matter feparated from it, 
and the liquor became perfectly clear. I filtered it after it 
had cooled, added to it twenty quarts of frefh lime-water, 
and boiled it flowly.. While boiling, the fharp radifhy mat- 
ter was evaporated, and I at length obtained ten pounds of 
tranfparent brownifh-yellow fyrup, which had a perfect re- 
femblanice to that obtained from the black bitch, but which 
had the fate foreign tafte. In order to procure fugar from 
it, I putt a portion of it into a veffel in which I placed glafs 
rods, fuffered it to evaporate flowly, and at the end of fome 
Weeks founid final] cryftals of fugar adhering to the rods, but 
the quantity | was unable to determine. As this turnip ig 
dearer than the white beet and the beta vulgaris altiffima, 
and gives a lefs pleafant fyrup even than common turnips, 


_ it muft in this refpe& be confidered as inferior to thefe three 


kinds. 7 
Vou VIE, Ee 14. Exe 
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14. Experiments with the Skirret, Sium Sifarum. 


Margraf obtained from a pound of frefh fkirret-roots 
eighteen ounces of dry fugar; and half a pound of dry roots 
gave him three drams of real fugar. The object of my ex- 
periments was to obtain merely a fyrup fit for domeftic pur- 
pofes; but, on account of the many. farinaceous particles 
which thefe roots contain, the preparation of dry fugar from 
them, as Margraf remarks, was attended with many dif_- 
culties. As they cannot well be rafped, on account of their 
fmallnefs, a bufhel of them, which weighed twenty-fix 
pounds, was pounded in a ftone mortar cai the addition 
of a little water, and the juice exprefled : the refiduum was 
wafhed in cold water, and, being again expreffed, I obtained 
a turbid fweet liquor. I fuffered it to remain eight days in 
a cool place, and found that a great part of the farinaceous 
matter had depofited itfelf, and that the liquor was become 
clear and tranfparent. Being clarified with the white of an 
ego, and then infpiffated, I obtained five pounds of an 
agreeable fyrup of a bright brown colour. From this it ap- 
pears that thefe roots are too dear to obtain from them a 


cheap fyrup. 
15. Experiments with Parfnips, Paftinaca fativa Linn. 


The peculiar fweetnefs of this woody root induced me to 
fubject it to a fimilar examination, though Margraf had before 
obferved that little fugar was to be obtained from it. With 
this view I treated, in the fame manner as the preceding, 
a bufhel of the roots, which weighed twenty-four pounds, 
and obtained 5: pounds of an agreeably tafted fyrup, but 
whieh had not entirely loft its natural tafte. Had my other 
occupations admitted, I fhould have endeavoured to afcer- 
tain the proportional quantities of fugar contained in deter- 
minate quantities of thefe fubftances; but as this has been: 
umpoffible, 1 muft referve them for another opportunity. 
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Hil. Account of a Series of Experiments, undertaken with the 
View of decompofing the Muriatic Acid, By Mr. Wi1- 
LIAM Henry*. 


Mopern chemiftry, notwithftanding its rapid advance- 
ment during the few laft years, ftill prefents to its cultivators 
feveral interefting objects, both of analytic and fynthetic in- 
quiry. Among the former, the decompofition of the muri- 
atic and of certain other acids holds a diftinguifhed place 5 
for our curiofity refpecting the nature of thefe bodies is 
firongly excited by the influence which the difeovery would 
have on the general doétrines of chemical fcience, as well as 
on the explanation of individual facts. The theory of the 
formation of acids, for example, one of the moft important 
parts of the new fyftem of chemiftry, mutt be regarded as 
incomplete, and liable to fubverfion, till the individual acids 
now alluded to have been refolved into their conftituent 
principles. To the beft of my knowledge, however, we are 
not in poffeffion of a fingle fact that gives the fmalleft infight 
into the conftitution of the muriatic acid; and the attempts 
to effect its analyfis can only therefore be directed by the 
analogy of the decompofition of other bodies, which, from 
fimilarity of charaéter,’ are arranged in the fame clafs. 

One of the firft objects in the analyfis of a compound body 
fould be, its complete feparation from all other fubftances, 
which, by their prefence, may tend to introduce uncertainty, 
into the refults of the proceffes that are employed. But it 
is feldom that a fimplicity fo defirable can be obtained in 
the objeéts of chemical relearch; for, agreeably to a known 
law of affinity, the laft portions of any fubftance are fepa- 
rated with peculiar difficulty; the force of attraétion appear- 
ing to increafe as we recede from the point of faturation. In 
a liquid ftate, the murjatic acid is a totally unfit fubje@ for 
analytic experiment; for, in the ftrongeft form. under which 
it can be procured, it ftill contains a large proportion of 
water. This watery portion, befides the complexity which 


* From Tranfadtions of the Royal Society of London for 1800. 
Ee3 it 
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it introduces into the refults of experiments, prevents any 
combuttible fubftance that may be applied, from ating on 
the truly acid part; becaufe that clafs of bodies, having lefs 
difficulty in attraéting oxygen from water than from the acid, 
will neceffarily take it.from the former fource. The fiate of 
gas, therefore, is the only one in which the muriatic acid 
can become a proper object of analyfis. 

In the feries of experiments on this gas, which I am now 
about to defcribe, I employed the elegtric fluid, as an agent 
much preferable to artificial heat. This mode of operating en- 
ables us to confine accurately the gafes Tubmitted to experi- 
ment; the phenomena that occur during the procefs may be 
diftinétly obferved ; and the gomparifon of the produéts, with 
the original gafes, may be inftituted with great exaétnefs. 
The aétion of the electric fluid itfelf, as a decomponent, is 
extremely powerful ; for it is capable of feparating from each 
other, the conftituent parts of water, of the nitric and ful- 
phuric acids, of the. volatile alkali, of nitrous gas, and of 
feveral other bodies whofe components are ftrongly united. 
I began, therefore, with examining attentively the effects of 
the electric muriatic acid gas without admixture *, 


SecTion I. 
On the Effects of Ele€ricity on Muriatic Acid Gas. 


When ftrong electrical fhocks were paffed through a por~ _ 


tion of muriatic acid gas, confined in a glafs tube over mer- 
cury, the following appearances took place. The bulk of 
the gas, after 20 or 30 fhocks, was confiderably diminithed ; 
and a white depofit appeared on the inner furface of the tube, 
which confiderably obfcured its tranfparency. In fome in- 
ftances, both the contraétion and depofit were much more 


yemarkable than in others. The gas which iffued from mu- 


* The gafes fubmitted to the aétion of eleétricity, in the foilowing 
experiments, were confined in ftraight glafs tubes of various diameters, 
armed at the fealed end with a conduétor of gold or of platina, but gene- 
rally of the latter metal. The fhocks were as ftrong as could be given 
without breaking the tubes, which, notwithftanding every precaution, 
were often fhattered by the force of the explofion. Each meafure of gas 
is equal to the bulk occupied by a grain of mercury, ‘ 
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riat of foda, foon after the affuficn of fulphuric acid, and 
while the charge was yet warm, exhibited thefe appearanceg 
in an eminent degree. Of this gas, 307 meafures were re- 
duced, by 20 fhocks, to 227, or were contra@ed nearly one- 
fourth. Gas from the fame maierials, after they had con- 
tinued working for fome hours, was diminifhed, by fimilar 
treatment, only about a twelfth. Thefe eflets,’therefore, it 
feemed probable, depended in fome meafure on the prefence 
of moifture; and I accordingly found, that muriatic acid 
gas, after more than a week’s expofure to muriat of lime, 
brought into contact with it immediately after cooling from 
a ftate of fufion, was fcarcely diminithed at all; and that the 
depofit, though it fill occurred, was lefs copious in quantity. 
This depofit was not, like corrofive fublimat, foluble in 
water; but had every property of the lefs faturated falt, 
calomel. 

The mercury by which the muriatic acid was confined 
was therefore evidently oxydated; and to the combination 
of a part of the gas with the oxyd thus produced, the dimi- 
nution of bulk was doubtlefs to be aferibed. But it was -un- 
certain from whence this oxygen was derived. It might 
either refult from the decompofition of the acid gas, or of 
the water chemically combined with it. The following ex- 
periments were therefore made to determine this point. 

Experiment 1. Through 1457 meafures of muriatic acid 
gas 300 electrical fhocks were pafled. - There remained, 
after the admiffion of water, I0o meafures of permanent 
gas, (or not quite feyen from each hundred of the original 
gas,) which, on trial, appeared to be purely hydrogenous. 

Exper, 2. Of the gas dried by muriat of lime, 176 mea- 
furés received 120 fhocks. The refidue of hydrogenous gas 
amounted to 114 meafures, or rather more than 6 per cent. 

Thefe experiments, and other fimilar ones, made on com- 
parative portions of muriatic acid gas in its recent ftate, and 
after expofure to. muriat of lime, convinced me that it was 
impoffible, by this method, wholly to deprive the muriatic 
gas of water. The recent gas, however, when ele¢trified in 
fmaller quantity than in experiment 1, gave a larger propor~ 
tion of hydrogenous gas; which fhows, that fome portion of 

; its 
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its moifture was removed by expofure to muriat of lime. hz 
order, if poffible, to procure the gas perfectly dry, another 
mode of preparing it was reforted to. Alum and common 
falt were firft well calcined, feparately, to expel their water 
of eryfallifation, ‘and, being then mixed, were diftilled to- 
gether in an earthen retort. The gas proceeding from thefe. 
materials was received over dry mercury; but, though only 
the laft portion that came over was referved for experiment, 
it fill, after the ufual electrifation, afiorded a product of hy- 
drogenous gas, 

In the courfe of the preceding experiments, I obferved 
that the diminution of the muriatic acid gas {topped always 
at a certain point, beyond which it could not be carried by 
continuing the fhocks. Gas alfo, which had been thus 
weated, when transferred to another tube, and again elec- 
trified, did not exhibit any further depofit. It became in- 
terefting, therefore, to know whether the produétion of hy- 
drogenous gas had a fimilar limitation ; becaufe the decifion 
of this queftion would go far towards afcertaining its fource. 
If the evolved hydrogenous gas arofe from the decompofition 
of the acid, it might be expected to be produced as long as 
any acid remained undecompofed. But if water were the 
origin of this gas, it would ceafe to be evolved, when the 
whole of the water contained in the gas had been refolved 
into its con{tituent principles. 

Experiments 3 and 4. Into two feparate tubes I paffed 
known quantities of muriatic acid gas. Through the one 
' portion 200 difcharges were taken, and through the other 
400. On comparing the quantities of hydrogenous gas pro- 
duced, it proved to bear exa¢tly the fame proportian, in each 
tube, to the gas originally fubmitted to experiment. Hence 
it may be inferred, that the hydrogenous gas, evolved by 
ele&trifying the muriatic acid, has its origin, not from the 
acid, but from the water which is intimately attached to it. 
The agency of the eleétric fluid appears alfo, from the follow- 
img experiments, to be-exerted, not only in difuniting the 
elements of water, but in promoting the union of the evolyed 
oxygen with muriatic acid. 


Exper, 5. A mixture of common:air and mufiatic acid. 
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fas, in the proportion of 143 of the former to 116 of the 
latter, was rapidly diminifhed by eleétrical fhocks; 30 of 
which reduced the whole to 111*. The remainder confifted 
of muriatic acid and azot gafes, with a fmall proportion of 
oxygenous gas. The depofit formed on the tube was of the 
fame kind as before, but much more abundant. 

Exper. 6. The fame appearances were occafioned, much 
more remarkably, by electrifying muriatic acid with oxy- 
genous gas; and the contraction continued till the mercury 
rofe fo as to touch the extremity of the platina conductor, 
At each explofion, a denfe white cloud was feen in the tube, 
which foon fettled on its inner furface, and was of exaly 
the fame chemical compofition as the one already defcribed. 
Nitrous gas and muriatic gas, when electrified together, un- 
derwent a fimilar change. 

In order to afcertain whether the mercury by which the 
gafes were confined, in the above experiments, had any in- 
fluence on their refults, they were repeated in an inftrument 
made, purpofely for the occafion, by Mr. Cuthbertfon, of 


_London. It confifted of a glafs tube, ground at each end, 


with the view of receiving two ftoppers, each perforated with 
platina wire, which projected into the cavity of the tube. 
When the ftoppers were in their places, the extremities of 
the wires were at the diftance of about half an inch; and, 

by properly difpofing the apparatus, eleétrical {hocks sae 
be pafled, through any gas or mixture of gafes, with the 
contaét only of glafs and platina. 

Exper. 7. In this tube [ electrified the muriatic acid gas, 
and then admitted to it an infufion of litmus. The fudden 
deftruétion of its colour evinced the formation of oxygenated 
muriatic acid. Not the fmalleft depofit appeared on the tube. 

Experiments 8 and g. The fame phenomenon took place 
when an infufion of litmus was brought into contact with a 
mixture of common air and muriatic acid, and of oxygenous 


* This experiment fuggefts an additional reafon to that already given 
for the greater diminution of the firft than of the fubfequent portions of 
the muriatic acid gas; for the former may be prefumed to have been 
much more adulterated, than the latter, with the atmofpherical air of the 
veifels. 
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gas and muriatic acid, after electrifation in this inftrument§ 
oxygenated muriatic acid being produced in both cafes. 

The above faéts prove that the combination of oxygert 
with muriatic acid, in thefe experiments, is not occafioned 
by a pre-difpofing affinity in the mercuty to combine with 
oxygenated muriatic acid; but that the electric fluid ferves 
aCually as an Teldetees edt uet in combining the muriatic acid 
with oxygen. 

From the relation of thet experiments it appears, that not 
the fmalleft progrefs had been made by them towards the 
decompofition of tne muriatic acid. I refolved, therefore, to 
attempt its analyfis, in a fimilar manner, with the aid of 
combuttible gafes. 


Section II: 


Effects of eleG&rifying the Muriatic Acid Gas with inflam- 
mable Subjiances. 


In a memoir read before the Royal Society, and inferted 
in their Tranfactions for 1797; I have fhown that, wher 
electrical fhocks are pafled repeatedly through a confined 
portion of carbonated hydrogenous gas, the water held in 
folution by the gas is decompofed by the carbon, which 
forms a conftituent part of it; that carbonic acid is formed } 
and an addition made, of hydrogenous gas. Hence the bulk 
of the carbonated hydrogen gas is confiderably enlarged by 
this procefs, which fhows, by its refults, that the affinity of 
carbon for oxygen is rendered much more powerful and effi- 
cient by the eleétric fluid. I have fince found that other 
oxygenated fubfiances are decompofed by electrifying them 
with carbonated hydrogen gas. Nitroiis gas, for example, 
is fpeedily deftroyed by this procefs, and carbonic acid and 
azotic gafes are obtained. 

Every attempt to decompofe the muriatic acid mutt be 
founded on the prefumption that it is an oxygenated fub- 
ftance; and thofe bodies promife to be the moft fuccefsful 
_agents, that poffefs a ftrong affinity for oxygen. Now, of 
all known bodies, charcoal moft ftrongly attracts oxygen 3 
and I have, therefore, repeatedly attempted the deftru@tiion 
of this acid, by pafling it over red-hot charcoal, But, in 4 
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feries of experiments, which I made fome time fince, with 


this view, in conjunétion with Mr. Rupp, we foon found 
reafon to be diffatisfied with the difficulty and uncertainty of 
this procefs. An immenfe production of hydrogenous gas 
took place; but it was not eafy to determine whether it had 
its origin from real acid or from water. Our experiments, 
however, though infufficient to furnith decifive proof, induced 
us to believe that it had the latter origin. 

It riext occurred to me, that the comparative affinities of 
the muriatic radical, whatever it may be, and of charcoal, for 
oxygen, would be elegantly and fatisfactorily afcertained, by 


‘electrifying together the carbonated hydrogen and miuriatic 


gafes. If the miuriatic acid be capable of decompofition by 
carbon, it might be expected to be deftroyed by this procefs ; 
and the exact quantity of acid decompofed, and the nature 
and quantity of the produéts, would thus be eafily deter- 
mined. I eleétrified, therefore, the muriatic acid and car- 


-honated hydrogen gafes, with the moft {crupulous attention 


to the phenomena and refults. That the electric fluid might 
not be mifapplied in decompofing the water of the Aas eos 
ated hydrogen gas, it was kept more than a week, before ufe, 
over quicklime; introduced to it while yet hot. 

Exper. 10. Of this carbonated hydrogenous gas, 186 mea- 
fures were expanded, by 130 fhocks, to 211; shat 3 is, the gas 
was increafed to about 1-8th its bulk. 

Exper. 11. Of the fame gas, 84 meafures were mixed with 
116 of niuriatic acid gas, dried by muriat of lime. By 120 
fhocks, the mixture was a little dilated. After the admiffion 
of a drop or two of water, there remained g1 meafures; 
2. e. the addition of permanent.gas was 7 meafures, or about 
4s much as might have been expected from the muriatic gas 
alone. ) 

_ Exper. 12. Eighty-three meafures of dry carbonated hy- 
drogenous gas, with $9 of muriatic acid gas, received 200 
fhocks. The permanent refidue, afier the admiffion of wa- 
ter, was 101 meafures: the addition, therefore, amounted to 
18. Of the added 18, fix may be accounted for by the de- 
compofition of the water of the muriatic gas, and 10 by that 


of the carbonated hydrogenous gas. There remain, there- 
Vou. VII, Ff fore, 
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fore, only two meafures that can be fuppofed to be produced 
from the muriatic acid gas; a quantity too fmall to afford 
grounds for fuppofing them to arife from decompofed acid.. 
Exper. 13. Dry carbonated hydrogenous gas 132 meafures,y 
mixed with dry muriatic gas - 108 


ae 

240 

by 200 fhocks, expanded to - 268 
Part of this gas was then transferred to another tube, and 
the proportion of permanent gas afcertained. Through the 
remainder, 150 additional fhocks were paffed, before the 
amount of the gas thus evolved was determined. In both, 
it bore exactly the fame proportion to the original gas 
which fhows that, by continuing the eleétrifation, no fur+ 


ther effects were produced. 
[To be continued. ] 


IV. New Proce/s for Tinning Copper and other Veffels in a 
durable Manner, By M. BuscHENDORY, of Leipfic*. 


Ta AT copper and brafs veffels cannot be ufed with 
fafety in cooking victuals or for holding articles of food, and 
particularly thofe which contain acids, is well known. It is 
alfo well known that the tinning applied in the ufual man- 
ner is not durable, being foon worn away by cleaning, and’ 
on that account mutt be frequently renewed. Some, there- 
fore, have propofed enamelling for kitchen’ utenfils of cop= 


per; which, indeed, would anfwer exceedingly well, and be. 


much fafer for the health than impure tin mixed with lead, 
often employed for tinning: but, unfortunately, enamel is’ 
too'dear, and readily breaks when the veffel receives the leaft 
blow; which cannot always be avoided t.- 

* From Yournal fur Fabrik, Manufadtur, und Handluzgz, O&ober 1799. 

+ Articles that would come high when made fingly, may be afforded 
at a low rate when manufaétered on an extenfiye fcale. Cooking utenfils 
lined with a vitrified glazing, are now commonly fold in manysfhops in: 
London, and at a moderate price. It would be as reafonable to object 
to the ufe of earthen-ware or china, becaufé they may be broken by 
blows, as to make this an objection again the ufe of glazed kettles. — 


Epit. } 
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The following procefs for tinning is attended with no 
danger from poifonous ingredients, as no lead is ufed in it; 
the tinning, too, is exceedingly durable, adds ftrength to the 
copper veilel, and fecures it from the action of acids much 
longer than the common tinning:—When the veflel ,has 
been prepared and cleaned in the ufual manner, it muft be 
roughened on the infide by. being beat on a rough anvil, in 
order that the tinning may hold better, and be more inti- 
mately conneéted with the copper. The procefs of tinning 
muft then be begun with perfectly pure grained tin, having 
an addition of fal-ammoniac inftead of the common colo- 
phonium. Over this tinning, which muft cover the copper 
in an even and uniform manner throughout, a fecond harder 
coat muft be applied, as the firft forms only a kind of me- 
dium for connecting the fecond with the copper. For this 


- fecond tinning you employ pure grained tin mixed with 
gy ploy Pp g 


zinc in the proportion of two to three, which muft be ap- 
plied alfo with fal-ammoniac fmooth and even, fo that the 
lower ftratum may be entirely covered with it. 

This coating, which, by the addition of the zinc, becomes 
pretty hard and folid, is then to be hammered with a {mooth- 
ing-hammer, after it has been properly rubbed and fcow- 
ered with chalk and water, by which means it becomes more 
folid, and acquires a {mooth compact furface. 

Veffels and utenfils may be tinned in this manner on both 
fides. In this cafe, after being expofed to a futiicient heat, 
they muft be dipped in the fluid tin, by which means both 
fides will be tinned at the fame time. 

As this tinning is exceedingly durable, and has a beautiful 
colour, which it always retains, it may be employed for va- 
rious kinds of metal inftruments and veffels which it may be 
neceflary to fecure from ruff. 


Another durable, though fomewhat expenfiue, Method of 
Tinning. 

This tinning, which confifts of more articles and is dearer 
than the former, can be applied to metals and metallic mix- 
tures, and, when well prepared, is exceedingly durable; which 
makes up, in fome meafure, for the caft. It is as follows:— 

Ff 2 Take 
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Take pure grained tin one pound, good malleable iron one 
ounce anda half, platina one dram, filver twenty-four grains, 

and gold three grains. Thefe five metals mut be well fufed 
together in a crucible with one ounce of pounded borax and 
two ounces of pounded elafs, and the liquid matter muft be 
formed into fmall ingots. Thefe ingots are to be again 
heated and reduced to powder i in a warm mor tar with a hot 
peftle. “This powder is then to be put in an iron pan over 
the fire, where it mutt be again fufed, flirring it well round : 

it is then to be poured into fmall flat moulds, where it is 
fuffered to cool, and it is then fit for ufe. 

This tinning is to be applied i in the following manner :— 
Firft tin the safe with grained tin and fal-ammoniac in. the 
common manner; clean ce. fcower this coating; then apply 
the compofition with fal-ammoniac according to the ufual 
procefs, and when it is well diffufed fuffer the: veffel and the 
tinning to cool. ‘Then expofe it every where to a gentle 
heat to render the adhefion ftronger, ‘and immerfe it while 
- hot into cold water to give it that hardnefs and folidity which 
it had loft by being heated. The furface is fomewhat rough 
and gritty: but you then rub it hard with a feratch-bruth 5 
and, in order to make it even, you afterwards {mooth it com- 
pletely with fine fand or any polifhing ingredient. 

If one coating does not appear fuficient, a fecond, and 
even a third, may be applied in the manner above defcribed. 
Two coatings, however, are fully fufficient for kitchen uten- 
fils which have been a good deal ufed; and, if you wifh to 
have the furface perfectly fmooth and even, you may apply 
a thin coating of sin, which will fill up all the cavities and 
render it quite even. A coal fire is the beft for this tinning 5 
for turf coals attack the metal, and mea en the union and 
fufion of the coating. . 
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V. papas on Dr. Gi RTANNER’S | Memoir refpe€ling the 
Queftion, whether Azot be a fimple or a compound Body. 
By C. BERTHOLLET *, 


Dr. PRIESTLEY long ago made experiments which at 
firft induced him to believe, that water diftilled from lime, 
and, above all, from argil, or even without addition in an 
earthen retort, or one of rough glafs, would be converted 
into air; but he afterwards proved that this phenomenon 
was fallacious, and that a tranfmiflion only of the furround- 
ing air took place on this occafion. Guyton added fome 
further obfervations to thofe of Priettley +: and the circum- 
ftance feemed to be fufficiently cleared up. 

Wiegleb, however, publifhed a memoir in which he pre- 
tended to prove, by his own experiments and thofe of fome 
ethers, that the gas obtained by making water pafs through 
ignited earthen fellas ought to be steed only to the com- 
Mietion of the aqueous vapour with the matter of heat, and 
that this combination gave birth to azotic.gas. 

This memoir gave rife to an anfwer publithed by Deiman, 
Yan Trooftwyk, and Lauwrenburg. Thefe learned chemiftg 
examined, with the greateft care, all the circumftances re- 
fpe&ting the pretended production of azotic gas by water; 
and I fliould have believed that no further doubt could exift 
re{pecting the confequence they deduced from their experi- 
ments, viz. ** that the azotic gas, obtained in fome cafes by 
making the fteam of water pafs through ignited tubes, arofe 
merely from the extericr air deprived of its oxygen gas by the 
fire in which the tubes are placed, and that thus the pre- 
tended converfion of water into azotic‘gas, by its combina~ 
tion with the matter of heat, vanifhes.’”’ ; 

_ After all thefe difeuffions, Girtanner fupperts the new ideas 
which he brings forwards in his memos f on feveral facts, 
the greater part of them borrowed, and already difcufled with 

* From Annales de Chimie, No, 103. + Encyclop. Vol. I. p. 6y4- 

t See this Memoir, p- 335. 
care, 
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care. Among thofe which he affirms, we ought to confider : 


the following as his fundamental one: ‘* When water is 
boiled in a retort of glafs, or any other material, you obtain 
azotic gas.” The author prefcribes thefe precautions :— 
«© To obtain azotic gas in the greateft quantity, the water 
muft be evaporated only very flowly and by a very gentle 
heat, which you muft take care not to augment too much.” 

“¢ It may be obferved in all thefe experiments, without 
exception, that, when the laft drop of water is evaporated, 
the azotic gas ceafes to be produced, though the fire be con- 
tinued.”’ 

An affertion fo pofitive induced me to repeat the experi- 
ment with the precautions prefcribed by Girtanner. It was 
made with water recently diftilled, and the precipitate from 
fulphat of alum by potath well wafhed; it was made alfa 
with very white argil furnifhed by Guyton: but though the 
quantity of water was confiderable, and thefe two experi- 
ments lafted, therefore, a long time, no gas was difengaged, 
and the refult was the fame as that of the Dutch chemitts. 

It was on this fact, however, fo eafy to be afcertained, that 
Girtanner chiefly eftablifhed the compofition of azot; and 
hence that of the atmofphere, ‘* which (fays he) is not, as 
hitherto believed, a mixture of oxygen gas and azotic gas, 
but rather a mixture of oxygen gas and hydrogen ; a water 
jn the form of gas, if [ may be allowed the expreffion. When, 
by chemical experiments called improperly eudiometric, the 
oxygen is feparated from the hydrogen, this feparation can 
never be entirely and completely effe&ted; a part of the 
oxygen remains united to the hydrogen, and forms that che- 
ynical combination which we call azot, and which we obtain 
in thefe experiments.” 

Thus, when we make a mixture of oxygen gas and hy- 
drogen gas, we form atmofpheric air; and the differences of 
fpecific gravity, af properties found by all the telts, of pro- 
ducts in combuttion, are only trifling circumftances, to which 
Girtanner pays little attention. we 

C. Bouilion- Lagrange, in confequence of Girtanner’s me- 
moir, has made experiments more numerous than mine, but 
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Which condué& to the fame refults. I fhall here give a fhort 
view of them, which he was fo kind as to communicate to 
me. . 

He did not obtain azotic gas by boiling diftilled water 
alone, or with argil or alumine, in a glafs retort, having 
adapted to it a glafs or porcelain tube. 

He had no difengagement of azotic gas when he made 
the fame experiment with filex Sbtaisied from the fluorie 
acid. 

Having placed lime obtained from white marble in a 
fimilar tube; he caufed the fteam of water to pafs through 
the tube, the other end of which was immerfed in lime- 
water. There was ftill difengaged a little carbonic acid, 
which formed carbonat of lime, but there was no azotic gas. 

If, inftead of lime, argil be ufed with the fame apparatus, 
there is formed a little carbonat of lime, but there is no difs 
engagement of azotic gas. 

If water be made to pafs through a porcelain tube into 
which lead has been put, this anita pafles partly to the ftate 
of a yellow oxyd and becomes vitrified, but no azotic gas is 
difengaged. % 

If, Auitead of lead, you put tin into the tube, that metal 
_ becomes oxydated, and you obtain hydrogen gas. Zinc gives 
the fame refult, 

To afcertain whether this hydrogen gas contained azotic 
gas, C. Bouillon-Lagrange made it pafs over fulphur in # 
ftate of fufion, and obtained fulphurated hydrogen BS, but 
‘no azot. He ftill fubjected it to another trial. 

He mixed the hydregen gas he had obtained by the means 
of zinc with oxygen gas; and, having inflamed the mixture 
by an electric fpark, water was formed, but there was no 
azotic gas. 

Girtanner’s opinion is connected with that of Humbold¢ 
on the abforption of oxygen by the fimple earths, and par- 
ticularly by alumin. There is this difference, however ¢ 
Humboldt confiders the fuppofed phenomenon: as a fimple 
feparation of the oxygen, which becomes fixed, from the 
azot which remains in a gafeous fiate: but, according to’ 
Girtanner, * the azot obtained by the experiments’ being 

8 always 
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always a product of the operation, anil not havi ing exited 

before the experiment under the form of azot in thé air exa- 
mined; Humboldt, who is fond of drawing general conclu- 
fions from fingle facts, feems to have been deceived when he 
advances that earths might be employed to determine the 
quantity of azot contained in atmofpheric air: earths do not 
indicate the aot tke se in the atmofpheric air, they 
ehange that at into azot.’ 

Young Sauffure * has formally contradicted the refult an- 
nounced by Humboldt. He agrees that the bumus, which 
is the refult of a mixture of decompofed vegetables with 
others not yet decompofed, abforbs oxygen gas, and is a fact 
well known; but he attefts that ‘ this effect does not take 
place when the earths are pure, and deprived of all vegetable 
fubfiance:’? He deferibes feveral experiments which he 
made with alumin; caleareous earth, and filex. 

In the Journal de Phyfique for Pluviofe the fame year, 
there is an anfwer of Humboldt, written in a magitterial 
tone, which contams nearly the affertions contained in the 
firft memoir, with a kind of atteftation, becaufe he made his 
obfervations in the laboratories of Vauquelin and Fourcroy. 
This authority would be impofing, if thefe two learned che- 
mi(ts had co-operated in the obfervations; but fo'far front 
this, we fee by the ftatement that the only experiments tried 

‘in their prefence would not fucceed. 

I have been affured that the celebrated Fabbroni, of Flo- 
rence, repeated the experiments of LIumboldt at the fame 
period without fuccels. 

Champy the fon, a very correct obferver, repeated. them 
at Cairo on alumin, on lime, and on the mud of the Nile; 
at a temperature which varied from nearly 30 to 36 degrees 
of the centigrade thermometer, but he obtained no abforp-.’ 
tiom: it is to be remarked that the mud of the Nile contams 
fome remains of vegetable fubftances, fo that when diftilleé 
there is extracted from it a certain quantity of carbonic acid: 
and carbonated by drogen gas. 

haptal repeated them: at Montpellier withowt obtarming 
an abforpuon. , a : 


* Fournal de Phy fique, Frimaire, an. 7. 
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I kept moiftened alumine a long time in contact with at- 
mofpheric air and with oxygen gas, without obferving the 
leaft abforption: A chemift having related that the abforp- 
tion took place by the means of agitation, agitation was em- 
ployed with much patience, but the refult was the fame. 
The operation was repeated with white clay which had been 
fent to me by Guyton, but fill without abforption. This 
argil, however, expofed to a ftrong heat, gave a little car- 
bonic acid and a {mall quantity of carbonated hydrogen gas. 


VI. Defeription of an improved Apparatus for Difiilling, by 
which a confiderable Saving may be made in the Article of 
Fuel; and of an Apparatus for the Reétification of Spirit 
of Wine. By J.W. C. FiscHER*. 


Tse following apparatus, if not entirely new, is at- 
tended with fuch confiderable advantage in regard to the 
faving of fuel, as mutt be acknowledged by every impartial 
and competent judge. The principal improvements may be 
found in Gédttling’s Pocket-book + for Chemifts and Apo- 
thecaries, 17983 but, as far as I know, little or no ufe has 
hitherto been made of them. The reafon of this may be, 
that the above work comes very feldom into the hands of 


-thofe who have moft occafion to make ufe of it. Diftillers 


by profeffion continue, for the -moft part, thofe modes of 
operation which they have been taught in learning their bu- 
finefs, partly becaufe they have no real opportunity of intro- 


* From Journal fiir Fabrik, Manufaclur, &c. December 1799- 

+ According to the above pocket-book, this diflilling apparatus was 
firft made in Denmark, where it has been ufed above fifty times on a large 
feale in one of the diftilleries. The perfon who employed ‘it got the firit 


Ydew of it from a Danifly journal, the author of which had copied it from 
, Lt 


a German work entitled Axjferlefene Sammlung Odkonomifcher Sebrifien, 
Drefden 17)o- The whole apparatus, the cooler excepted, coft in Den- 
mark, where every ching is dearer than in Germany, no more than 17 
or 18 rix-dollars; whereas a large fill would cof from four to five hur = 
dred rix-doliars. An apparatus which can be purchafed. at fo cheap a 
rate, and by which one-half is faved in the article of fuel, muft no doubt 
be of importance to thofe who may have occafiun to cmploy if. 
, 
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ducing improvements into their procefs, and partly becaufe ~ 
many of them, from a ftrong propenfity to oppofe all inno- 
vations, adhere to their old practices without taking the 
trouble to examine the advantage or difadvantage of the 
improvements propofed *, 

If I am not miftaken, this apparatus originated in Den- 
mark, where it has been employed with great fuccefs: 
I have, however, ventured to introduce an improvement, 
the advantage of which, I flatter myfelf, cannot be contefted. 
That this apparatus is not without defeéts, and confiderable 
defects, I will readily admit; and thefe I fhall explain, as 
well as the advantages: but many of thefe defeéts attend the 
common apparatus now employed, and, in all probability, 
may be obviated by experience and attention. 

At the fame time I have made an application of this me- 
thod to the apparatus employed for the firft and fecond rec- 
tification of fpirit of wine. Demachy long-ago propofed the 
water-bath fer the reétification of fpirit of wine; but, how- 
ever convenient the apparatus propofed by him for this pur- 
pofe, it is attended with confiderable experife, and the faving 
of fuel, which is of fo much importance, has not been takeni 
into cenfideration. 

Fig. 1. (Plate VI.) reprefents the common apparatus for 
-diftilling. A is a large wooden vefiel bound round with iron, 
into which the liquid to be difiilled is introduced, and which 
may be of any fize at pleafure. . 

A hole is made in the bottom of the veffel which occu- 
pies about a fourth part of its furface. In this opening, 
which ferves as an air-hole, the furnace 4 is placed. This 
furnace may be made with moft advantage of {trong copper, 
as iron would be foon rufted by the furrounding fluid, and 
therefore would not laft half fo long as copper. This furnace 
is in nothing different from a common wind-furnace, only 
that the upper part of it, which in the former is open for 


* The account we gave in a former Number of the improvements in- 
troduced by the Scorch diitillers, proves that this remark is not applicable 
to the whole trade: it is to be obferved, however, that the Scotch aimed 
at faving time and excife duties, while the intention of the apparatus de- 
fcribed in this paper is to faye fuel.—Epit- ay 
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the convenience of the workmen, is here fhut, and the aper- 
ture for introducing the fuel is lengthened. 

cis the tube deftined for introducing the fuel: it paffes 
through the fide of the veffel, and can be fhut by the door d, 
in order to afford an nif paflage to the heat through the 
draught tubes. 

It is neceffary that the tube deftined for introducing the 
fuel fhould have the fame he! ight and breadth as the Wes 
place e, and it will be better that the whole furnace fhould 
be rather fquare than round, as the fire by thefe means can 
be better managed; and when the tube is fhut by the door d, 
no unneceflary efcape of heat, notwithftanding its width, is 
to be apprehended. 

J is the afh-hole, which is deftined not only to receive 
_ the afhes that fall from the grate, but to favour the accefs of 
‘the atmofpheric air nsceflary for maintaining the fire. It is 
therefore requifite that the veffel fhould be placed on two 
blocks, that the air may find a paffage under the bottom. It 
is of great importance that the lower part of the furnace be 
well joined to the bottom of the vetfel, to guard againft the 
fluid running out. 

From the upper part of the furnace a draught tube, ¢, pro- 
ceeds alfo through the fide of the veflel. This tube, accord- 
ing tq the fize of the apparatus, muft project from it from 
two to fix inches. Above this tube there is a fecond draught 
tube, 4, which, by the tube 7, having a right-angled knee at 
each end, communicates with the tube g, while the other 
end of it is deftined to convey of the fmoke and foul air, 
According to the fize of the veflel, this tube ts at the diftance 
of from fix inches to a foot above the tube g. If it be ne- 
ceffary that the furnace fhould be well faftened to the bottom 
of the veffel, it is no lefs neceffary that the parts where the 
tubes pafs through the fides of the veffel fhould be well joined 
and completely water-tight, in order to prevent the fluid from 
_-gozing through. 

Around the upper edge of the veffel there is a copper ring 
from three to four inches in breadth, in order to receive the 
copper fhoulder /, which, as well as the cover, may be ren- 
gered air-tight by means of paper or linen rags daubed over 
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with pafte. In a common ftill, this part is not feparated from 
the body, but makes with it a whole: but here this advan- 
tage is obtained, that the veffel, by removing the {houlder, 
may be much eafier cleaned inat the common ftill. 

It will be of confiderable advantage if the upper aperture 
of the fhoulder be equal in breadth to two- thirds of the 
breadth of the veffel ; ; and the circumference of the head, mz, 
muft be little inferior to that ofthe veffel. The vapours ~ 
thereby efcape more eafily; by which means the diftillation 
is much promoted. The neceflity of the gutter which goes 
round the top is evident, and in moft apparatuses it 1s em- 
ployed *. ¥ 

It is neceffary that the tube x fhould at the upper end be 
as wide as poffible. In moft diftilleries it is a common fault 
that this tube is too narrow. By this fault the free efcape 
of the vapour is impeded, and the diftillation not a little re- 

tarded ; whereas, when the tube is fufficiently large, half the 
time will be faificient for the operation. 

As the condenfation of the fteam, particularly in large di- 
fillations, is not completely effected by a fimple tube pro- 
ceeding through the cooler, partscularly in diftilling on a 
large fcale, where the neceflary degree of heat cannot be 
always accurately maintained, {piral tubes have hitherto been 
employed ; which, indeed, anfwer the purpofe, but, on ac- 
count of their expenfe and the difficulty of cleaning them, 
cannot always be employed with convenience. For this 
reafon, I conceived the idea of an apparatus by which a con- 
fiderable furface is prefented to the fteam for cooling it, with- 
out being attended -with the above inconveniences. 

This apparatus confifts of a copper box, open at both ata 
from one foot to a foot and a half in breadth, and from two to 
three inches. in height, lying on its flat fide. It is tinned on 
the infide, and to both ends of it are applied clofe covers, 

"® There is no need for a head upon any ftill: it only tends to promote 
a condenfation of the vapour, and its falling back into the bedv of the 
fill, A flat cover is all that is neceflary .” The vapour then, by its con- 
tinued elaftic force, finds its way into the worm, and is condenfed in its 
detcent. The fpace between the furface of the liquor and the .coyer 
fhould, howeyer, be fufficient to prevent the contents from boiling up 
into the worm.—EpiT. 
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from the middle of each of which a tube projects ; the one, o, 
in the upper cover, is defiined for receiving the beak of the 
ftill. From the under one the condenfed vapour flows into * 
the lower veffel. The copper box  paffes through the 
oblique-lying cafk or veffel g, and projeéts fome inches be- 
yond both its ends, in order to receive the covers. The box 
may be cleaned without any difficulty: the expenfe of it will 
not be one-half that of a worm, and yet it will anfwer the 
purpofe of the latter completely. 

When you proceed to diftillation, the veffel may be filled 
half a foot above the upper tube 4, and at the fame time 
that tube may be conneéted with the tube 2, by flipping their 
ends into each other. The fire made in the furnace will then 
exercife an equal action on all fides: the heat proceeds through 
the tube g into the upper draught tube 4; both tubes, as 
well as the furnace, are completely furrounded by the fluids 
and the advantage of this apparatus in regard to the faving 
of fuel may be readily conceived, as that in the furnace can 
have no aétion but on the fluid, and as the heat which pafles 
through the tubes is applied to the fame purpole. If we cal- 
culate, on the other hand, how much fuel is neceffary be- 
fore the thick brickwork of common ftills can be fufficiently 
heated, and how much heat is loft without being able to 
exercife any action on the ftill itfelf, the advantage of this 
apparatus will be placed beyond all doubt. 

If fo much of the diftilled liquor has paffed over as to con- 
vince one that the tube 4 can no longer be completely fur- 
rounded with the liquid, but that it muft lie above jt; in that 
cafe it will be neceffary, in order that the afcendine vapour 
may not be dilated too much by fuperfluous heat, to remove 
the conneéting tube z, by which means the communication 
between the upper tube and the furnace is intercepted. 

One defeét, which this apparatus has in common with 
the ufual ftill, is, that the grains and flimy parts burn very 
eafily in the diftillation of {pirits from corn; yet one might 
think-that this fault would not take place in this apparatus 
to the fame extent as in the common way of applying the 
fire. The grains, on account of their gravity, fink to the bot- 
tem, on which, in the common {flill, the fire can exercife the 

flrongeft : 
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ftrongeft action ; whereas in this ftill the bottom of the veffel 
is expofed to the leaft heat, and, confequently, is better fe- 
cured from burning. It however cannot be denied, that 
by the heat of the Farnese the burning fometimes may take 
place, efpecially when fufficient caution is not obferved in 
managing the fire. Might not this fault be remedied by 


coating she furnace with a flight covering of flightly burnt . 
clay-or of plafter or eypfum, which, as they can hold a great _ 


deal of water, would guard againft burning without inter- 
rupting much the a@ion: of the: heat on the fluid? 


ReGification of Spirit of Wine by the Water-Bath. 


The apparatus deftined for this purpofe is almoft the fame 
jn the principal parts as the above, only that during diftilla- 
tion the fire cannot act immediately on the fluid, but the 
fluid receives the heat neceffary for its converfion into fteam 
through the medium of water brought to a ftate of ebullition 
by the fire. As, in diftilling fpirit of wine made from corn 
fpirit, the degree of heat cannot be fo accurately graduated as 
to prevent the rifing of aqueous vapour, which again renders 
the diftilled liquor impure, the advantageous employment of 
the water-bath was long ago thought of, by which the higheft 
poflible degree of heat fhort of that of boiling water can be 
obtained. Demachy propofed for this purpofe a copper kettle 
filled with water, in which the ftill was fufpended. But it 
may be readily feen, that a much larger furnace than com~- 
mon would be neceffary for this purpofe, and confequently 
a larger proportion of fuel; I fhall therefore deferibe an ap- 
paratus deftined chiefly to Promote a faving of fuel, and 
which, I am perfuaded, is in nothing inferior to: that pro- 
pofed by Demachy. 5 

Fig. 2. reprefents the apparatus without the cooling part, 
which is entirely the fame as that already defcribed for fimple 
diftillation. A is a wooden veffel bound round with iron 
hoops, to the bottom of which is faftened the before-defcribed 
furnace e, with the afh-hole f, and the tube which ferves for 
introducing the fuel, only that it is not applied to the middle 
but to the fide of the veffel. The tube gg, deftined to af- 
ford a paflage to the air, and to convey off the {moke, does not 

: confit, 
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¢onfit, as in the former apparatus, of three pieces, but of one 
whole, which does not pafs dire€tly through the fide oppo- 
fite to that where the fuel is fupplied, but extends at moft ; 
only to two-thirds of the width of the veffel, where, by 
means of a knee, it turns up, and, by a fecond knee, is 
brought back to the other fide. The whole furnace occu- 
pies, in general, only one-half of the bottom of the veffel, 
and is equal in height to only one-fourth of that of the 
vefiel. . g 
Over the furnace there is a copper box 4, which occupies 
nearly two-thirds of the diameter of the veffel, as if in a femi- 
circle, and completely covers the furnace as well as the tubes. 
Its height is abeut two-fevenths of that of the veffel. Strictly 
fpeaking, it has only one fide; for the reft are formed by the 
fides of the veffel. From the upper part of it there proceeds 
a fmaller ree box, c, which paffes through the fide of the 
veffel, and the upper part of which above the veffel is opens 
In the laf place, on that part of the bottom of the veffel 


_ covered by the box there is a cock, b, which ferves for con- 


veying off the water. The remaining parts of the apparatus 
are not different from thofe of that above defcribed. 

When you proceed to diftillation, the box is completely 
filled with water through the part that protrudes beyond the 


-yeffel; and- when the water has been brought to a ftate of 


ebullition by the furnace, it can communicate to the fpirit 
of wine the heat neceflary for convertizg it intovapour. If 
you are defirous, however, to carry on the operation with as 
much accuracy as poflible, it will be neceffary to introduce a 
thermometer into the box ¢, which is open without; for, as the 
fpirit of wine boils at 165 decrees of Fahrenheit, and water re- 
quires,212, the heat of the bailing water will be fufficient to 
raife the watery pg rticles, though the fuid in the veflel will 


- not acquire that temperature. Tt will be mot advantageous 


to maintain the heat till the thermometer indicates from 170 
to 175 degrees. If this degree of heat be continued without 
fuffering it, by careleflaefs, to be raifed higher, the fpirit of 
wine, by the firft rectification, will be pretty pure, and free 
from water; but it is neceflary, towards the end of the diftiil- 
lation, to firengthen a little the degree of heat, as, without 


~~ 
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this precaution, the laft fpirit of wine that paffes over would 
be rendered impure by more or lefs water. 

In common, corn fpirit has an unpleafant fmell and tafte, 
the primary caufe of which is careicfs management of the fire 
during the firft diftillation as well as during the reétification ; 
as by thefe means, in the firft diftillation in particular, the 
grains readily become burnt, and confequently communicate 
that tafte and fmell to the diftilled liquor. The decompofition 
of the gelatinous matter of the grain feems alfo to contri- 
bute to this defeét. The addition of lixivious falts, chalk, 
or charcoal, during the rectification, is the beft means to 
improve fpirits which have been hurt in this manner. 

Tam however of opinion, that it is poffible to preferve 
the corn fpirit in a perfect flate during the firft diftillation. 
The fault generally lies in the fermentation of the wath being 
too long continued.) In general, the diftillation is not begun 
till the fermenting liquor throws up no more bubbles, and 
fhows itfelf perfectly tranfparent under the feum: but it has 
been confirmed by feveral experiments, that the corn fpirit 
is obtained ftrongeft, and in the greateft abundance, when 
the mixture is fubjected to diftillation in its higheft degree of 
fermentation. If the fermentation be fuffered to obtain its 
utmoft term completely, a quantity of vinegar will be formed, 
which not only contributes a great deal to give the liquor an 
unpleafant tafte, but actually occafions a confiderable lofs of 
the faccharine matter neceflary for the production of {pirit of 
wine, 


VII. On the Preparation of Amber Varnifb, and the Appli- 
cation of it to different Kinds of jlained Wood. By Nis 
Nystrom, Apothecary of Norrkiping *. 


As furniture of foreign wood is in general expenfive, the 
ufe of the indigenous kinds of wood ought not to be neglected, 
efpecially when they are of a compact texture, have a fine 
grain, and are fufficiently hard. Furniture made of thefe 

* From the Tramfudctions of the Acaderzy of Sciences at Stockholm for the 
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kinds of wood, after it has been well polifhed, may be ftained 
of different colours, and then done over with linfeed oil and 
amber varnith. 

As my principal view, however, was to try in what 
manner different kinds of wood could be {tained fo as to re- 
tain their colour Jongeft, and in what manner mahogany 
could be beft imitated, I applied fuch a compofition as I 
thought would beft anfwer the purpofe on the twelve follow- 
ing kinds of wood; viz. elm, oak, red and white beech, 
maple, pear-tree, wild hawthorn, white beam-tree, ath, 
alder, birch, and pine. Of thefe, the maple, birch, alder, 
and white beech, when ftained with a folution of iron, had 
the greateft refemblance to mahogany. ‘The appearance of 
the other kinds was various, according to the diverfity of 
their colour and veins, and according as they were more or 
lefs porous, and imbibed a greater or lefs quantity of the 
ftain. 

‘Fhe amber varnifh prepared in different places is not al- 
ways of equal goodnefs. This is owing to two caufes: 
ift, The carelefs manner in which the amber is melted; 
ad, Becaufe the linfeed oil, being too much or too little 
boiled, acquires, in a greater or lefs degree, a drying pro- 
perty. A proof of amber varnifh being good, is, if, when 
applied on any article in an apartment of the common tem- 
perature, it becomes dry within from twelve to twenty-four 
hours. 

By the experiments which I made, I haye found that the 
following procefs for preparing it is the beft:—Put pounded 
and fifted amber into a pan of caft iron with a flat bot- 
tom, and let the amber be fpread out at moft to the thick- 
nefs of an inch. Place the pan in an upright pofition over 
an uniform coal fire, and let it remain till the amber fufes_ 
and becomes liquid; then pour it out on a cold plate of 
copper or iron. When the amber has cooled, break it into 
pieces; and if it has a bright blackifh-brown appearance on 
the fracture, and weighs about one-half of what it did before 
being melted, you may be certain that it is proper for the 
intended purpofe. Particular attention mutt be paid to this 
cireumfiance ; for, if the amber is fufed too little, fo that part 
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of it remains unmelted, it will not be diffolved by the var- 
nifh; and if the operation be performed with a continued 
and ftrong heat, it will be burnt and unfit for ufe. 

. When the amber is kept over a weak fire it will not 
melt, but becomes a fort of blackifh brown incruftation, 
which alfo may be employed for varnifh provided it has not 
been too much or too little evaporated: it will be in the beft 
condition when you obtain half a pound from a pound, If 
the amber is too little evaporated, it mutt be again put into 
the pan till it be reduced to the proper weight. The fame 
thing is to be obferved when you melt it; but the parts which 
are not fufed muft be picked out, in order to be afterwards 
alfo melted. 

I have found that a pan with a flat bottom is better than 
one with a round bottom, becaufe the melting or evapora- 
tion is effefted fooner in the former than in the latter; for 
in the latter the amber lies thick in the middle, and is burnt 
at the bottom and fides before it can be brought to melt or 
evaporate. ‘ 

It is not neceffary, for making varnifh, to pick ont pure 
and tranfparent amber, but only the common yellow fmall 
fragments, which may be procured for half the price of that 
in lumps. The earthy part, which is found in amber not of 
the cleareft kind, feparates itfelf from the warm varnifh when 
xt is fuffered to ftand fome time before it is decanted. 


Method of preparing Linfeed-Cil Varnifb. 
One pound of well pulverifed and fifted litharge, four ounces 


of finely pounded white vitriol, and one quart of linfeed oil. 
Put thefe ingredients into an iron pan of fuch a fize that it 


may be only half full; mix them well together, and boil. 


them till all the moifture is evaporated, which may be known 
-by a pellicle being formed on the furface, or by the barre} 
of a quill burfting when thruft to’ the bottom of the boiling 
varnifh. Then take it from the fire and pour off the clear 
Jiquid, taking care to keep baek the thick part which has 
depofited itfelf at the bottom. While boiling, it muft be 
ftirred feveral times round, that the litharge may not fall to the 
bottom; but you muff not flr it conftantly, elfe fuperfluous 

‘ litharge 
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litharge would be diffolved, and the varnifh become too 
thick. 

The compofition of amber varnifh confifts of half a pound 
of melted or roafted amber, one pound and a half of linfeed- 
oil varnifh, and two. pounds of turpentine oil. The amber 
aad linfeed-oil varnifh are to be mixed together in a deep 
caft-iron pan, of fuch a fize as to be only one-third full, and 
to be kept over a flow fire till the amber is diffolved, which 
may be known by its {welling up: the operator, therefore, 
muft have at hand a Jarge copper or iron veffel, that the var- 
nifh may be held over it in cafe it fhould rife above the fides 
of the pan, and to prevent the lols that would thereby be 
occafioned. When the varnifh is diffolved, the pan muft be 
taken from the fire; and when the mixture has cooled, the 
turpentine oil is to be poured into it, continually ftirring it. 
Then let it ftand fome time, that the coarfe undiffolved par- 
ticles may depofit themfelves at the bottom; after which 
pour off the clear varnifh, and, having {trained it through a 
piece of linen, put it into bottles for ufe.. 

In boiling the varnith, care muft be taken that it may not 
boil over or catch fire. Should this happen to be the cafe, 
it muft not be extinguifhed by water; for this mode would 
occafion fuch a {puttering, that the operator would be in 
danger of having his face befpattered with the boiling varnifh. 
The beft method, therefore, is to cover the veffel in fuch a 
manner as to exclude the air, and with any thing that may 
be at hand, fuch as a piece of wood, plate of iron, or any 
thing elfe that may cover the veflel and extinguifh the flame, 


1. Iron Stain. 


Eight ounces of iron-filings and thirty-two ounces of 
common aquafortis. The aquafortis muft firft be mixed 
with fixteen ounces of water in a flone jar, and then a few 
of the filings are to be added, and well ftirred round with an 
iron or wooden fpatula. This preparation muft be made in 
a chimney, becaufe the folution is attended with heat, effer- 
vefcence, and the difengagement of noxious vapours: it is of 
importance, allo, that the jar fhould be of fuch a fize as to 
prevent the matter from running over, After the greater part 
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of the iron has been diffolved in this manner, the folution will 
be of a yellowifh brown colour. As foon as the mixture has, 
cooled, pour it into a bottle placed in a pan, and let it ftand a 
day or two, without being corked, over a warm ftove; during 
which time fhake the bottle frequently. The bottle being then 
fuffered to cool, pour into it one pound three quarters of river 
water, ftirring it well round, and leave it at reft for a few 
minutes till the undiffolved part finks to the bottom: then 
pour the folution into another bottle, and cork it up for ufe. 

When this preparation has been carefully made according 
to the above directions, you obtain a yellowifh brown folu- 
tion, which may be employed for ftaining. In cafe too 
much water, however, has been at firft employed, or too 
weak aquafartis, the colour becomes dark brown; and there- 
fore the addition of the aquafortis muft be increafed in that 
proportion which the folution requires, obferving the above 
rules. 

This ftain may be applied to all kinds of wood except oak, 
which contains too much aftringent matter, and therefore on 
ihe firft application becomes almoft black. It communicates 
to the various kinds of wood different colours, according as it 
is applied in greater or lefs quantity ; fuch as yellow, yel- 
lowifh brown, and dark brown, with reddifh brown ftripes 
or fpots. 

As far as I have been able to afcertain by experience, 
this ftain is one of the moft durable; it withftands the air 
and rays of the fun without changing its colour. I have fpe- 

-cimens of it which have been expofed four years continually 
to the fun and air, without their colour being altered. 


9. Brazil Wood Stain. 


Fight ounces of real Brazil wood, four ounces of alum, 
and four ounces of finely pounded reddle or red ochre. Pour 
over this mixture a proper quantity of water; and, having fuf- 
fered it to remain in that ftate twenty-four hours, boil it to 
a fourth part; then ftrain it through a piece of linen cloth, 
and preferve it in a glafs bottle for wiles 

If one pound 6h the ftain No. 1. be diluted with three 
pounds of water, immerfe fome pieces of wood in it, and 
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depofit the whole in a warm place: the wood will imbibe 
the liquid to. the depth of a quarter of an inch, and in the 
foft parts of the wood it will penetrate ftill further. 

It muft however be remarked, that the ftaining liquor 
muit be diluted with a greater or lefs quantity of water, ac- 
cording as the wood is darker or whiter, more or lefs aftrin- 
gent. The wood muft often be turned, and care mutt be 
taken that it may acquire an uniform and proper colour; 
after which it may be taken out and dried. 

The like procefs mutt be followed when the ftain No. 2. 
is employed, only that the fame attention is not neceflary in 


regard to obtaining an uniformity of colour. This mode, 


however, can be ufed only on a {mall fcale. 


Method of fiaining Articles of White Wood with the above 
‘Compounds. 


Rub the ftain No. 1. over the wood with a piece of fponge 
five or fix times till it acquire a proper mahogany colour. 
While the liquor is applied, fhake it or ftir it carefully round, 
that the iron ochre, which has depofited itfelf at the bottom, 
may be well mixed with the ferruginous folution that ftands 
over it; and between each application of the liquid the weod 
mutt be fuffered to become thoroughly dry. After this, it 
mutt be rubbed over once or twice with linfeed oil, letting it 
dry before the oil is applied the fecond time. The more the 
wood is foaked with linfeed oil, fo much. the better; as in 
that cafe it does not imbibe fo much of the amber varnith, 
which only depofits itfelf on the furface, and gives it a bright 
appearance. 

When the wood has been thus rubbed over, and well dried, 
the amber varnifh muft be applied in an uniform manner 
with a fponge once or twice, or until it acquires a fmooth 
fhining furface. If the wood has been well done over with 
linfeed oil, one application of the varnifh only will be necef- 
fary; but on bedfteads, chefts of drawers, chairs and other 
furniture which are expofed to more ufe, it mutt be applied 
feveral times, and each time they muft be well dried. 

After the application of the varnith, if any inequalities or 
Jumps appear, they may be removed, after the article is dry, 
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by means of a carpenter’s ruth, and a frefh coating of varnith 
applied to the place, For applying the varnith, I have found 
it moft convenient to ufe a fponge; as by thefe means it can 


be laid.on in a much more uniform manner than by a — 


painter’s brufh, which, for the moft part, leaves ftripes or 
loofe hairs behind it.. The fponge with which the varnifh 
is laid on, muft, between each application, be well fhut up 
in a wide-mouthed botile, that the varnifh it has imbibed 
may not be dried by the air, which would render it hard, 
and unfit for ufe. : 

The fame procefs is to be followed with the ftain No. 2. 
When applied to knotty birch wood or alder, the wood be- 
comes undulated, becaufe the liquor extends itfelf more crofs- 
wife. The cafe is the fame with fat and knotty pine wood 
or fir; for the refinous fpots do not fo ftrongly attract the 
ftain as the other parts. This, however, makes the appear- 
ance of the wood not difagreeable. 

The amber varnifh may be applied alfo over almoft all oil 
colours except blue, which it would’change to green. It is 
attended with this advantage, that it never cracks; as is the 


eafe in general with lack varnifhes, and thofe prepared with | 


' fpirit of wine. 

I have found, alfo, that this varnifh is proper for being ap- 
plied on real gilding, becaufe it makes no perceptible altera- 
tion in the colour; efpecially when laid on thin, and in an 
uniform manner. This objeét alfo is obtained, that the 
gilding may be cleaned by means of fpirit cf wine, or of 
foap and water, without fuflaining any injury. For falfe 
gilding, however, it 1s improper; as it attacks it, and makes 
it fuity and green. 

I have ahaa this varnifh, in the above manner, to bed- 
pofts, drawers, tables, and chairs, which at the end of two 
years were little or nothing changed in their appearance. 
When this varnifl has become perfectly dry and hard, it 
withftands boiling heat and friction; and does not lofe its 
fplendour by the courfe of time, unlefs rubbed or feoured 
with fand. It prevents ink, or any other coloured liquid that 
may be {pilt on furniture, Sead penetrating into the wood, 
and canfes fiains to be eafily removed by wafhing with water. 


- Qa 


AOR en 


ane eee 


aes a 


pa =~ 


S4veer. 
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On this account, it is very proper for being applied on arti- 
cles of mahogany. It renders the foft kinds of wood much 
harder at the furface. 

This varnifh ufed in this manner would not be expenfive, 
as eight ounces of it is fufficient for a common card-table. 
Should the table be feratched, the injured part may be eafily 
repaired by a new coating of varnifh; and if it be new var- 
mifhed every four or five years, it will always retain a beau- 
tiful and bright appearance. 

Tables and other flat articles which require a great deal 


of polifhing, when the ftain and linfeed oil have been ap- 


plied, may be rubbed with a piece of pumice ftone before 
they are done over with the varnifh. This pumice ftone 
muft be made flat on one fide, and muft be free from fand, 
fo as not to feratch the wood. As the fofter kinds of wood 
fwell up, for the moft part, when the ftain is applied, and 
lofe their {moothnefs, rubbing them in the above manner 
with pumice ftone is the more neceflary. 


VIIL. Comparative View of fome dangerous Difeafes, fuppofed 
, di 5 4 
to be occafioned by Infe&ts, which prevail in Sweden, Ruf- 
Sia, Siberia, and the adjacent Countries. 
[Concluded from Page 144. ] 


eee late Dr. J.J. Lerche, of Peterfburgh, communi- 


cated to me the following account of fome pettilential dif- 


eafes which manifeft themfelves in the marfhy diftri@s 
around that city and in other places during dry fummers, 
and which appear to me to be of the fame nature as the 
Siberian difeafe before mentioned, But that IT may not be 
aceufed of endeavouring to pervert facts for the purpofe of 
fupporting my own opinions, I fhall here give the author’s 
own words : 

** In the year 1756, a very hot dry fummer, unhealthful 
for men as well as cattle, took place after a very unhealthful 
winter. The difeafe which then prevailed continued till the 
harveft, and extended om one fide to Mofcow, and on the 
other to Livonia and through Finland. As foon as the fenate 
Were informed of it, Condoide,-phyfician to the court, was 

ordered 
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ordered to difpatch phyficians and furgeons to thofe places 
where their prefence was moft neceflary. The chief com- 
plaint was refpecting the mortality among the cattle; but in 
fome places men and women were feized with the diforder, 
and died fuddenly. I was obliged, therefore, to fet out in 
all hafte on the 26th of July, accompanied by Chemnitz 
the furgeon, for the village Tf{chudowo, at the diftance of 
116 werfts from Peterfburgh, where we arrived next day. 
On inquiry, we learned from enfign Solopof, who com-~ 
manded the poft-people in that diftrict, that, fince the 17th 
of June, feven perfons had died, in the courfe of from two to 
four days, with boils-and tumours, and that two were ftill 
exceedingly ill: that, on account of the drynefs of the land, 
feveral cows, but particularly horfes, had died alfo. On re- 
ceiving this intelligence, we caufed the road on each fide of 
ihe village to be barricadoed with planks, eftablifhed guards 
at the barriers, and obliged the poft and other travellers to pafs 
round over the fields to the next ftation. We then entered the 
village to vifit the fick, and found that one perfon had died in 
the night-time with carbuncles on the neck and legs. A 
woman who had a large carbuncle on her face was fullalive. 
In the courfe of about a month, four cows and twenty-eight 
horfes had died, all of which had tumours on the neck, breaft, 
belly, or fcrotum. I defired an officer and twenty foldiers to 
keep {trict watch, in order to prevent all communication be- 
tween the village and the neighbourhood ; and we then took 
up our quarters on the rivulet called Keretz, in a houfe be- 
longing to field-marfhal Albrecht, which was then unoccu- 
pied. Ina little time feveral more were attacked by the like 
affections, and died in the courfe of one or two days. They 
all had tumours on their neck, breaft, and head, with black 
blifters like real carbuncles ; but we obferved in none of them 
either cold or heat: their pulfe was fcarcely perceptible; they 
lay fome time fenfelefs, and then expired. 

«© As the difeafe now began to extend itfelf to the neigh- 
bouring villages, I fent for more foldiers, and the fenate dif- 
patched heutenant De Cominges with twenty men. The 
poft-ftage at the difiance of a werft and a half from us, 


where there were twenty people and thirty horfes, appeared 
to 
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to be in the greateft danger. As the peopleand horfes began 
to be attacked with the like fymptoms, and to drop off, no 
time was to be loft; we therefore ordered the people and 
horfes to be removed tu the woods, and to be clofely guarded. 
Travellers were obliged to proceed, without ftopping, to the 
next ftage; and in confequence of a reprefentation made by 
us on the fubject, the whole road from Novogorod to Peterf- 
burgh was afterwards ftopped, .fo that travellers were forced 
to purfue the old road to Novogorod by Krafnoe Selo. The 
preventing of all intercourfe with the furrounding country 
feemed the more neceffary, as in other places, fuch as Tofna, 
Luban, and from Sofninficoi to Novogorod, feveral horfes and 


fome men had already died. The road alfo by Ichora and 


Novogorod was ftopped; and this’ circumftance occafioned 
great alarm at Peterfburgh. Lieutenant Freyman, at Ichora, 
fuffered no perfon from us to approach that place; and would 
not receive our report, till we fent a fubaltern to reprefent to 
him the neceflity of fending off our information ; which he 
at laft did, but not till he had employed the precautions ufed, 
in regard to Jetters from places where peftilential difeafes 
prevail, fuch as tumigating them and drawing them through 
vinegar. 

** As all the means propofed for checking this difeafe were 
of no avail, I at lait conceived the idea of Jaying afide all 
other medicines, and confining myfelf to cinchona alone. 
This remedy, indeed, produced an evident change; for the 
mortality foon after ceafed. The patients acquired a ftronger 
pulfe, perfpiration and evacuation by fool were promoted, 
and they foon recovered their appetite. The tumours in the 
face difappeared, and the carbuncles dried up of themfelves. . 
I applied to them neither falves nor plafters; for I clearly 
faw that thefe tumours would not be affected by external 
means: veficatories and fearification made them only more 
difficult to be healed. At Jength the evil ceafed’; yet care 
was taken to keep the difeafed feparate from the found, and 
tq employ all the other precautions ufual in the time of the | 
plague. 

© On clofer examination, I found that all thofe attacked 
by the difeafe, without exception, had handled or touched 
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difeafed cattle, or had proceeded incautioufly in interring 
them: but all thofe who had touched the cattle were not 
infected ; for a great many horfeg in all the villages, and even 
in Peterfburgh and on the road to Peterhof, died with the like 
fymptoms. Yet in fome of thefe places none of the people 
were attacked by the difeafe. In T{chudow, however, twenty- 
five perfons were infected, of whom ten recovered. The dif- 
eafed never communicated the infeétion to any of thofe wha 
attended them, or lived with them; fo that the difeafe could 
be no plague; nor were any buboes obferved under the 
arm-pits, or in any of the other glandular parts. Of our 
people, who attended the fick and bound up their fores, not 
one was infected. ‘he difeafe at length began to difappear 
among the people ; and about the 2oth of July, when a con- 
fiderable quantity of rain fell, and the air became cooler, 
very few of the cattle were any longer fick: for this reafon, 
the fenate again opened the roads on the 1ft of Auguft, and 
caufed the guards to be removed. Tfchudow, where the 
difeafe had ceafed among the people about the 18th of July, 
continued {till fhut four weeks longer; but on the 16th of 
Aucuft we obtained leave to return. 

** In the year 1761, the heat during fummer was exceed- 
ingly intenfe, and in the diftriéts of Narva, Novogorod, and 
- Kexholm, had occafioned a mortality among the cattle like 
that which ufually takes place during hot fummers in the 
miarfhy parts of Finland. Some of the people alfo were in- 
feéted with exanthemata, or were attacked with carbuncles, 
or rather gangrenous tumours, and fome of them died fud- 
denly. As I at that time prefided over the medical depart- 
ment, I difpatched, by command of the fenate, doctors Ens 
and Dahl, ‘ogether with fome furgeons, to the place where 
the diitemper was faid to prevail; but about the beginning 
of September it entirely ceafed. 

** In the month of July 1764, information was brought 
to the fenate from the diftrict of Jamburg, that feveral cattle 
had died on. the Schepelow eftate; and that one man had 
been attacked by the difeafe, and died fuddenly. When this 
intelligence was communicated to the emprefs, ‘fhe imme- 
diately gave orders to baron Ticherkaflof, prefident of the 
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tollege of medicine, to fend me thither, as had been the 
— éafe before on fimilar occafions. On the 29th of July the 
prefident made me acquainted with this order, and fent for 
Chemnitz the furgeon. We fet out the fame day, with one 
of the medical pupils and a few foldiers, and in the evening 
of the following day arrived at Ugoric, the place of our de-. 
ftination. I fent notice of our arrival to Kudrawzof, the 
Commiflary at Jamburg, who had firft communicated intel- 
ligence of the difeafe having broken out, and who joined us 
the day following. In confequence of falfe information given 
to him by a peafant, Kudrawzof had firft ftated, that after 
twenty-four head of cattle had died, a farmer named Iwan 
Petrof had loft his horfe, which had dropped down and ex- 
pired as he was riding home from the fields; that the farmer 
had been infeed with the difeafe, which fhowed itfelf in 
livid tumours on his face and breaft, and that he had died 
the third day after. We learned, however, that the cafe was 
fomewhat different. Petrof had indeed loft a horfe, which 
he had fent with his fon in the beginning of June to Narva, 
where the animal died: Petrof himfelf had walked out into 
the fields; but when he returned his eyes were {welled, and. 
his whole face, breaft, and fhoulders, being foon after af- 
fected in the like manner, he died on the fifth day. From 
_ thefe fymptoms it would appear that his diforder was a ma- 
lignant eryfipelatous fwelling in the head, which became {till 
worfe becanfe no remedy was applied. All thefe circum- 
ftances were told us ‘by his wife and fon, and confirmed by 
the prieft of the place. The difeafe, therefore, of which he 
died, could not be confidered as infectious: three children 
whom he left, together with their mother, were in perfeét 
health; but we caufed them to obferve the neceflary pre- 
cautions for eight days. 

“« In regard to the diftemper among the cattle, it began 
on the 15th of June in three places. Twenty-two horfes 
and two cows had died at Ugorie, three horfes at Letofchez, 
and five fwine at Litzi. The fame fymptoms were obferved 
on all thefe animals, viz. tumours on the neck, breaft, and 
*fhoulders, or under the belly. They had all died fuddenly, 
and moft of them within twenty-four hours after the difeafe 
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had made its appearance. Only tivo of the horfes attacked 
by the difeafe efcaped. The peafants had. fearified all the 
tumours with a red-hot iron, but without any benefit, though 
that procels had been ferviceable on former occafions. The 
difeafed cattle were able to walk about till the laft moment. 

** On receiving this information I ordered the ftaroft to 
bring us the difeafed cattle; and we refolved, inftead of fca- 
tifyine the tumours, that sfetons fhould be put into their 
breafts, that they fhould be driven about till they perfpired, 
and that they fhould then be curried and carefully rubbed: 
down. This, however, was not attended with the defired 
effect. .On the 7th of Auguft one of the horfes died in the 
fields with a tumour on his breaft. But this was the laft: 
the cool wet weather which now took place contributed in a 
great meafure to put an end to the malady; and we returned 
on the 11th of Augutt. 

“* The great heat of the fummer in the year 1766 occa 
fioned a mortality among the cattle in feveral places, but 
chiefly in the neighbourhood of Peterfoburgh. One-half of 
the oxen died ; all oftthem were attacked with a kind of glan- 
‘ders and fore eyes: They generally died in the courfe of three 
days. On account of this difeafe I was obliged to proceed to 
the eftate of prince Orlow, at Schunderowfka Muifa, fourteen 
_wer(ts from Krafnoi Zelo, accompanied by a furgeon and 
feveral foldiers. This place is fituated at the di statis of 
eight werfts from Goreloi Kabak, on a confiderable emi- 
nence, from which the capital may be feen. I was informed 
by the bailiff on the eftate, that twelve horfes had died, all 
with tumours on the breaft and fcrotum, -in the courfe of a 
few hours. Two horfes and three cows died during my ftay 
in the place. The preceding winter, the itech had attacked 
a great many of the horfes ; all of whom the bailiff, with the 
count’s confent, had caufed to be fhot. 4 

<* On the 13th I was informed by the flaroft, that at the 
diftance of fix werils, two cows out of twelve, belonging to a 
farmer, had died iuddenly without any external fymptoms of - 
difeafe, and that the farmer’s wife had at the fame time tu- 
mours on her head. Though I received this information in.’ 
the evening, | immediately proceeded thither; but did not » 

find 
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find the woman at home.. Being brought tome next morn- 
ing, I found that fhe had actually a black tumour not un- 
like a carbuncle. We gave her the neceflary medicines ; 
and, .as fhe found herfelf confiderably better; we made pre- 
parations next morning to return. 

<< When we got back to Goreloi Kabak, we were informed 
by the poftman, who three days before had driven us through 
Schunderow, that the fame day he had been attacked with a 
tumour above the right eye. In the middle of it there was 
now a black ulcer not unlike a carbuncle, but unattended 
with heat. I adminiftered to him the proper medicines ; 
but I received no further account of him, though I gave 
direGtions to tlie bailiff for that purpofe.”—Thus far Dr, 
Lerche. 

I fhall leave it to intelligent phyficians to determine whe- 
ther this difeafe, fo dangerous in particular to horfes, which 
prevails only during dry and hot fummers in Ingermannland 
and Finland, be not of the fame kind with that obferved in 
Siberia; and whether it be not free fyom all dangerous con- 
fequences in regard to infection, and may be cured by the 
common topical nieans. The ufe of bark, which. Dr. Lerche 
found beneficial, ought undoubtedly to be employed for 
curing this difeafe, and preventing the gangrene, which fo 
fuddenly takes place, from fpreading. It is to be afcribed, 
- in all probability, to a like power of checking gangrene, that 
the Calmucs have found it of benefit to give to horfes, when 
attacked by thefe tumours, as much as they can eat of that 
ftatice which I have called trigona*. They, however, affert 
too much when they fay, that a horfe which has been once 


cured by this aftringent plant will never be again attacked 
by the difeafe, 


* Pallas Reife, Part IIL. p. 519, note. Gmelin’s des Fiingern Reif 
Part LI. plate 34. 
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IX. Odfervations on the Tranfition of animal or abferbingy 
Earth to the State of calcareous Earth*, By B.G. Sacey 
Direétor of the firft School of Mines. 


Te afhes produced by burnt bones are white, and com- 
pofed of more than two-thirds of animal earth, and of a part 
of that fame earth combined with phofphoric acid. They 
produce by lixiviation a pretty large quantity of natron, from 
which the fire, according to all appearance, has feparated 
the phofphoric acid. 

Bone-afhes ought to be confidered as a phofphoric falt 
with an excefs of animal earth. Thefe afhes, deprived of 
their natron by lixiviation, are infipid, and infoluble in water ; 
but the phofphoric falt becomes foluble if it be difengaged 
from the excefs of animal earth with which it is combined, 
and which may be effected by means of the vitriolic acid. 
Fourteen parts of this acid concentrated are requifite for 
twenty-four of bone-afhes: the more they are calcined to 
whitene(s, the larger will be the quantity of vitrifiable phof- 
phoric acid extracted from them. It is contained in them 
4m the proportion of a third. This falt, compofed of animal 
earth and phofphoric acid, may be decompofed by fixed al- 
kali, which precipitates from it an infoluble calcareous 
phofphorous falt. This character of infolubility ferves to 
fhow that there is a difference between the animal earth and 
' the caleareous earth, fince the phofphoric acid falt, with a 
bafe of animal earth, is foluble in water. When vitrified, it 
produces a pellucid mafs of a light blue tint; while the phof- 
phoric falt with a calcareous bafe produces by fuficn a femi- 
tranfparent white glafs, cryftallifed at its furface into a kind 
of dendrites. 

Six ounces of vitrifiable phofphoric acid falt, dried into a. 
foft paite, required four ounces of fixed alkali of tartar to be. 


* Calcareous carth differs from that of bones in being compofed of 
acidum pingue and an excefs of animal earth. Calcinarion reduces it to 
lime: but this is net the cafe with the earth of bones, which is a phof 
phoric fait witi excefs of animal earth. The name of pho/phat of ant 
given to the car -_ of bones, is confequently improper. 4 


decompofed, 
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Wecompofed. The white precipitate, wafhed and dried, 
weighed one ounce fix drams. 

The leys, when evaporated, produced three ounces five 
drams of phofphoric tartar. This falt, when expofed to heat 
in a crucible, liquefies, fwells up, and becomes fufed, If it 
be poured on a plate of iron, it has the tranfparency of glafs 
as long as it is warm, but becomes white and opake on cool- 
ing. This falt when fufed is fapid, and foluble ip water: it 
jofes by fufion three-eighths of its water of cry/tallifation. 

In the Be iipoition of the vitrifiable phofphoric acid falt 
by fixed alkali, more than half of the alkali is decompofed ; 
fince there are obtained no more than three ounces five dranys 
of phofphoric tartar, which contain three eighths of water. 

The portion of acidum pingue, the principle of the fixed 
alkali *, which modifies itfelf into mephitic acid gas, is very 
fmall. This acidum pingue combines with the animal earth, 
and conftitutes calcareous earth, which faturates itfelf with 
-phofphoric acid, and forms the infoluble falt above men- 
tioned +, 


X. Account of a new, ecafy, and more convenient Procefs for 
refolving Minerals by Alkalies. By M. Lowi1tz f. 


Tar decompofition of mineral bodies is, without doubt, 
one of the moft difficult and moft laborious operations of 
chemiftry, and which muft {till become more difficult and 
complex in proportion as we are acquainted with a greater 
pumber of new and component parts in foffil bodies; for 
every new difcovered earth or f{pecies of metal requires after- 


* When fixed alkali is employed for the precipitation of any fubftance, 
there is always a part of the alkali decompofed, and the acid and earth 
‘contained in it form part of the precipitate. Of this, mercury difengaged 
from the nitrous acid by fixed alkali affords an inftance. If this precipi- 
rate be diftilled, it is fublimated into a mercurial falc fat generis. The 
earth of the alkali remains at the bottom of the retort. ; 

+ In the above curious paper the author's own nomenclature has been 
followed. — Epir. 

¢ From Crell’s Chemical Annals, 1799, Vol. IT. part 10 . 
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wards, in the examination of other minerals, that our ope- 
tations fhould be multiplied. As this occafions a great con- 
fumption of time, it may at length happen that the chemift, 
in the whole courfe of ‘his life, efpecially as human life is fo 
fhort in general, would not be able to examine, with the re- 
quifite accuracy and patience, but a very fmall number of 
minerals. The worlt confequence of this would undoubtedly 
be, that our progrefs in the ftudy of nature would be much 
retarded. . 

This inconvenievce, however, might be remedied, if che- 
mifts in their refearches would endeavour to fhorten and fim- 
plify their operations as much as poffible; and, when they 
difcover eafier and fhorter proceffes, if they would make them 
‘known ina chemical journal, which might be entitled, Col- 
leCtions towards facilitating Chemical Decompofitions. After 
this fhort digreffion, I fhall now proceed to the main object 
of this paper, which, 1 hope, will be confidered a contribu- 
tion towards a work of the above kind, not unimportant, and 
which may be thought worthy of fome attention. 

It is well known that moft foffils, particularly thofe of the 
earthy or filiceous kind, to be rendered foluble by acids, and 
confequently fit for being analyfed, require a preparation 
with fixed alkalies; an operation which is called re/olwtion. 

It has hitherto been believed that this refolution could be 
effected only by reducing the foffil to an exceedingly fine 
powder, mixing it with alkaline falts, and then keeping it 
for feveral hours in a ftate of ignition. Formerly, the alka- 
line carbonats were made choice of for this purpofe, till pro- 
fefiur Klaproth, fome years ago, fhowed that the pure op 
canftic alkalies were preferable. This meritorious chemift, 
who has contributed fo much to the improvement of our 
chemical knowledge, reconimends that the foflil, finely 
pounded, fhould be firft boiled to drynefs with cauttie alkali, 
and tbat the dry mafs fhould then be kept at a red heat for 
feveral hours in a filver crucible, taking care, however, not 
to melt the crucible. This method has hitherto been con- 
fidered, both by my/elf and by other chemifis, as the beft, 
and on that account has been followed, 

For 
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For fome time paft, however, this method of keeping the 
mafs in a ftate of ignition has appeared to me objectionable ; 
_and for the following reafons : 
1ft, It happens not. unfrequently that the mafs itfelf is 
really fufed, by which means the foftening it afterwards by 
water is rendered much more difficult. 
2d, By the leaft accident in regard to the proper manage= 
_ment of the fire, there will be great danger of the crucible 
itfelf being fufed, 

3d, If the chemift, by purfuing the above procefs, dif- 

covers in any foffil a new earth or metal, it is often objected 
to him by other chemifts, that the object of his fuppofed dif- 
covery may be nothing elfe than a produé of fome peculiar 
modifications of the component parts of the foffil fubjected to 
examination, effected by the a¢tion of caloric. 

4th, As it is an acknowledged truth, eftablifhed from a 
comparative view, that the wet way deferves, in many re- 
fpects, to be preferred to the dry way, it muft be highly 
unpleafant on all occafions, efpecially in the commencement 
of the analyfis of a mineral body, to be bbeeed to proceed 
in the dry way. 

On this account, therefore, I refolved to make fome expe- 
riments on the refolution of foffils in the wet way; and the 
refult exceeded my expectation; as I was able to perform 
this operation (which hitherto, or account of the ftrong fire 
requifite for the purpofe, was obliged to be performed in a 
laboratory, or, at leaft, under a chitniey 3) not only by the 
help of the weak flame of a very fimple {pirit-of-wine lamp, - 
but alfo in a more convenient, more perfect, and much more 
certain manner than ever was effected in the dry way. 

My whole apparatus for this purpofe, and which may be 
carried in the pocket, is as follows: 

ft, A fmall cylindric furnace for placing the lamp in, 
four inches high and three in diameter, made of tin-plate, 
furnifhed with a door, and with draught-holts at the upper 
edge. The cover, which fits clofely to it, has a round hole 
in the middle capable of admitting the crucible. This hole, 
to prevent the crucible from falling through, muft have 4 
fmall rim bent inwards, 
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ad, A {mall lamp capable of containing one ounce and 4 
half of fpirit of wine, furnifhed with a cover, a pair of {mall 
tongs, and cotton to ferve as wicks. ey: 

' 3d, A crucible capable of containing from two and a half 
to three ounces of fluid, together with a fmall fpatula for flir- 
ring round the matter, both of the fineft filver. 

The procefs of refolution is performed in the following 
manner :—Put the foffil, reduced to a very fine powder, into 
the crucible, and mix it with the ufual quantity of cauftic 
alkalt diffolved in diflilled water; then light the lamp and 
boil the whole, taking care to ftir it often round. As foon as 
the mafs is dry, pour hot [diftilled] water over it; then boil 
it to drynefs again; and repeat this procefs, fhould the re- 
fractory nature of the foffil require it, for two or three times 
maore, ftill adding a like quantity of warm water. 

If large tough, bubbles arife during the procefs of boiling, 
it is in general a fign that the operation will be attended with 
a good refult, _ 

I found the experiment fucceed in this manner with fe- 
veral of the hardeft kind of foffils; fuch, for example, as the 
Siberian beryl, quartz, feld-fpar, the topaz, and even the 
fapphire:, the laft, however, was the moft refractory ; but it 
was equally fo in the dry way, of which I have had an op- 
portunity of being fully conyinced. 

Argillaceous earth, and alfo the metallic oxyds, for ex- 
ample thofe of titanium, tin, iron, &c. (which, as is well 
known, lofe their property of being diffolyed in acids, either 
by too ftrong drying, or by too high a degree of oxydation), 
by this eafy treatment, in the wet way, with cauftic alkali, 
may be rendered again foluble, in the courfe of five mi- 
nutes, merely by once boiling them to drynefs; an effect 
which, it was formerly believed, could not be produced but 
by bringing them to a ftate of ignition with alkalies. 

The chief advantages of this new method of refolving foffils 
in the wet way, are briefly as follow: 

1ft,. The whole operation may be perforraed with the 
greateft eafe and convenience on a table in ,any apartment, 
éven while reading a book. 

ad, All the concomitating phenomena, and thofe in par- 

ener ticular. 
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ticular which relate to the frequent change of colour, may be 
‘obferved with the utmoft accuracy. 

3d, The operator has it perfectly im Hie power, when the. 
foffil operated upon is highly refractory, to promote the pro- 
cefs by the immediate addition of more cauftic ley or water, 
without the leaft interruption, but which cannot be done in 
-the dry way without great lofs of time. 

4th, By this method the operator, if he finds a new earth 
or metal, obviates entirely the fulpicion of its arifing merely 
from fome modification, or unmafking of component parts 
already known, effected by the ftrong heat. 

5th, In the dry way, the operation often requires three, 
and even four hours; but by the propofed wet way it may 
be effeéted, with much more certainty than before, in one 
hour and a half at moft. 

6th, The difagreeable circumftance, attended with many 
difficulties, of the folution of the foffil fubjeéted to the opera 
tion forming a kind of jelly with the acid, is entirely obvi- 
ated by my “mnethiod ; ; at leaft, as I have hitherto experienced 
in all my trials. 

4th, The filver crucible befides, being free from the danget 
of melting, as was formerly to be apprehended, fuftains very 
little damage by being ufed. 
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V avavettn, who has given fo many excellent ana- 
lyfes of minerals, has defcribed “the proceffes he employed. 
The ftone intended to be analyfed is firft reduced to powder ; 
_ it is then mixed with three times the quantity of potafh, and, 
the whole being put into a crucible, is expofed to a heat 
ftrong enough to convert it into a frit. When the veffel is 
taken from the fire, the frit is thrown into diftilled water ; 
and, when the matter is diffolved, different chemical means 
are employed to difcover the fubftances contained in the foffil. 
The following are the characters by which each of the eight 
Kk eartlig 
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earths already known, and which may be contained in mi- — 
neral fubftances, can be difcovered : 

ft, Silex. It diflolves in the cauftic alkalies, efpecially 
by the help of heat, from which it is precipitated by acids; 
an excefs of which rediffolves it, The folution of this earth 
in acids forms itfelf into a jelly by evaporation, and when 
it has been dried it becomes infoluble in thefe menftrua: 
this furnifhes an excellent method for feparating it from other 
earths. In this {tate it is white, granulated, dry to the touch, 
and perfeétly infoluble. 

2d, Alumine. It diffolves alfo in fixed alkalies and acids, 
from which it does not feparate itfelf, as filex does, by evapo- 
ration. It retains the water with force, and its parts become 
agglutinated and are brought into clofer union by heat. In 
this ftate it is white, femi-tranfparent, and adherent to the 
tongue, The combination of alumine with the fulphuric 
acid gives, by the addition of a few drops of the fulphat of 
potath, oétaedral cryftals of alum. 

3d, Zirconia, It is not attacked by the cauttic alkalies; 
acids, however, diffolve it when it is very much divided, but 
not when it has been ftrongly calcined; with the fulphurie 
acid it forms an infoluble falt ; it adheres weakly to all the 
other acids, which it abandons at a very moderate degree of 
heat: in a word, when very much divided, it diffolves in the 
alkaline carbonats, when completely faturated with carbonic 
acid. When it is pure, and ftill contains water, it has a 
light ftraw colour, is femi-tranfparent, and has a vitreous 
fraéture like gum arabic; but when it has been calcined in 
a crucible, it is white, opake, rough to the touch, and dif- 
folves only with difficulty im acids. 

4th, Glucine. This earth diffolves, as alumine does, in 

acids and alkalies; but it diffolves alfo in carbonat of am- 
monia, and furnifhes no alum with the fulphuric acid or 
with potafh. The falts which it forms with the acids are 
highly faccharine: when dry, it has a beautiful white co- 
Jour, is exceedingly hght, and foft to the touch, and has no 
favour. Its parts are not agglutinated by heat as thofe of 


alumine are. 
5th, 
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5th, Magnefia. It unites with all the acids, and forms 
with them falts exceedingly foluble and bitter: it is not pre- 
' cipitated from its folutions by carbonat of potath completely 
faturated with carbonic acid, and ammonia precipitates it 
only in part: it is not at all foliuble 3 in cauftic alkalies, and 
it has a great affinity for alumine. When pure it is of a white 
~ colour, is exceedingly light, has no tafte, and is infoluble in 
water. ’ . 

6th, Lime. It combines with acids, and forms with them 
falts fometimes foluble and fometimes infoluble: it does not 
diffolve in alkalies: it diffolves in water: its folution is ren- 
dered turbid by the carbonic acid, but not at all fo by the ful- 
‘phuric acid. It is not precipitated from its folutions by 
ammonia, and it precipitates all the preceding earths. In 
its ftate of purity it has an acrid cauftic tafte, becomes hot 
with water, and a folution of it in that fluid does not cryf- 
tallife. 

7th, Strontian. It readily combines with acids, and with 
the fulphuric acid forms a falt very little foluble: it diffolves 
very abundantly in warm water, and its folution cryftallifes 
on cooling in very beautiful cryftalss which form groupes al- 
mott like hele of fal-ammoniac. The fulphat of lime pro- 
duces a precipitate in a folution of it: its combination with 
the muriatic acid diffolved in alcohol burns with a purplith 
fiame. This earth has an acrid tafte, and with water be- 
comes ftrongly heated. 

8th, Barytes. This earth has many properties common with 
ftrontian, from which it cannot eafily be diftinguifhed but by 
its being more foluble in cold water and by its combination 
with the muriatic acid, being only a little foluble in alcohol, 
to the flame of which it does not communicate a purplith 
colour: it cryftallifes from its folution on cooling. It has 
an acrid tafte, becomes hot with water, forms an infoluble 
falt with the fulphuric acid, and decompofes the alkaline ful- 
phats and carbonats as ftrontian does, but with phenomena 
which to thofe not much habituated to chemical labours 
differ by imperceptible fhades, 


The | 
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The fame chemitt has analyfed various fpecies of the eme- 
rald, He obtained from the gray : 


Silex = 
Alumine 
Magnefia 
Lime i 
Oxyd of iron 
‘The green emerald gaye: 
Silex + 
~ Alumine 
Magnefia 
Pte sia. 


Oxyd of iron 


Oxyd of copper 


Oxyd of chromium. 
‘The green and whole emerald of Corfica gave 


Silex sii 
Alumine 
Magnefia 
Lime 
Oxyd of iron 


~ 


- 


Oxyd of copper 
' Oxyd of chrome 
He concludes that this fubftance is coloured green b¥ 


- 


‘s0"0 
07'0 
08'0 
17°0 
14°5 
5I'O 
13°5 
05'0 
145 
08'0. 
OC's 
04°0 


50°0 
11‘o 
06'0 
13'0 
05°5 
Ol'l 


°7°5 


chromed 
He has analyfed the pyroxene of Etna, and obtained 
from it: 
SHER, se, hilar ts, S2OF 
Lime» = 3.25) 13°20 
Alumine - ~ 03°83 
Magnefia - - - ¥0°0Q 
Oxyd of iron - 14°66 
Oxyd of manganefe: 02°00 
Lofs - ° = - 04°49 
The granatite of Saint-Gothard, or the ftaurolite, gave 
Alumine = - 47°06 
LER. i'd - 30°59 
Oxyd of iron - 15°30 


’ 
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Lime “ = 
Lofs = eS 


The farinaceous chlorite gave: 


Oxyd oftron ~ = 


Silex = - 
Alumine & 
Magnefia = 
Muriat of potafh 
Water - = 
The tourmaline of Ceylon gave: 
Silex - - 
Alumine -— - 
Lime e - 


Oxyd of manganefe 
Oxyd of iron” - 


Lofs = = 
‘The zeolithe of Feroe gave: 
Silex 2 - 
Alumine - 
Lime - = 
Water -+- - 
Lofs - = 
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03°00 
04°59 


43-3 
26°0 
15-5 
08-2 
02°09 
o4"O 


40°0 
3970 
04°0 
02°5 
12°09 
02°5 


50°24 
29°30 
09°46 
10°00 
OL*'0O 


Lelievre has given an excellent defcription of the lepido- 
Yite. It appears that it was firft found by the abbé Poda, of 
Neuhaus, and that Born gave the firt defcription of it in 
the Annales de Chimie for 1791. That deicribed by Lelievre 
is of a lilac colour, and feems to be compofed of, {mall bril- 
liant lamine which might be taken for mica. Its {pecific 
gravity, according to Haity, is 2°3549. By the blow-pipe it 
is eafily fufed, and without fwelling up. It gives a white 


femi-tran{parent olafs filled with blifters. 


gave : 


Silex - = 
Alumine -) - 
Fiuat of lime = - 
Oxyd of manganefe 
Oxyd of iron - 
Potafh L - 


An analyfis of, it 


54 
20 
O4 
e3 ol 
OL 
18 ; 
Vauquelin 
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Vauquelin has analyfed the green feld-fpar; ‘called by fome 
the amazon ftone. * It gave: 
Silex - - mith Gatka7: 
Alumine - - ~ 17°00 
Lime - - - 03°00 
Oxyd ofiron - - ~ of'oo 
Potafh - - - 16°00 
Lofs. + - - 03°13 
Here then we have potafh extracted from the lepidoliee 
_ and feld-fpar, fubftances of the primary ftrata, 
Dr. Kennedy has extracted potafh from pumice ftoné. 
The analyfis he gives of it is as follows: 
Silex, 
Alumine, 
Oxyd of iron, 
Potafh: 
The fava of tna and bafaltes gave him {oda or natron. 
We have therefore feven mineral fubftances from which 
fixed alkalies-have been extracted, viz. 
1ft, The alumimite of Tolfa, according to Monnet and 
Bergmann, contains potath. 
2d, The filiceous depofits of Gey er contain foda, according 
to Black. 
3d, The leucite, according to Klaproth, contains potafh. 
4th, The lepidolite, according to Vauquelin and Klap- 
Toth, contains potath. 
5th, Green feld-fpar, according to Vauquelin, contains 
potath. 
6th, Pumice ftone contains asia according to Kennedy. 
9th, Lava and bafaltes contain foda, according to Ken- 
nedy *. 
It has’ been propofed, therefore, to make of the ftones 
which contain alkalies, a genus-under the name of the a/ka- 


liferous. 


s ‘ “ airs 

* When we confider how abundant muriat of foda is in nature, a fub- 
flance which, withthe aid of heat, forms a good flux for many fubftances, 
we need not be furprifed at finding foda in any volcanic produélion.— 
Ent. 


. 


Napione 
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Napione has defcribed a calcareous ftone found in a vein 
of the primitive mountains of the valley of Seffia._ It is white, 
has a pearly fplendour, and produces no fenfible effervefcence 
with acids. When calcined it makes good lime, when rub- » 
bed it becomes phofphorefcent. It gave when analyfed : 


Lime - - - 31°79 
Magnefia - - 10°41 
Oxyd of iron - - O1*00 
Carbonic acid - - 42°00 
Water -~ - 12°00 


Poiret has made known a kind of foffil wood, which he 
_ found near Laon. The infide of this wood was covered with 
a ftony fubftance exceedingly hard, filiceous, and depofited in 
lamin; but the external ftrata, thofe which appear to have 
belonged to the dééer, and even to the awdzer, appeared in long, 
capillary, brittle filaments, which, when ftruck by the contaét 
of the air, affumed the form of woolly flakes. They were 
interwoven in the fame reticulated form as that which they 
affect in the living timber. In the laft place, the part which 
conftituted the epidermis had become a very fine black-car- 
bonaceous powder, which ftained the fingers, and had all the 
characters of charcoal. 

Pontier has fent to the fchool of mines at Paris, a new 
mineral fubftance found 2 Ja Baffide de la Carrade, near 
Caffin, in the department of the Var. It is of a dark brown 
colour almoft like that of brown blend, and has metallic 
fplendour: its fpecific gravity is 4°0326. It is difficult to 
be fufed by the blowpipe. The glafs it produces is of a dirty 
greenifh colour. Taffaert has analyfed this fubftance, and 
found that it contains: 


Chromic acid nit 63°6 
‘ Oxyd of iron - - ~36°0 
Lofs - - - = Oe dA. 
** But a new analyfis of it by Vauquelin and .Taffaert has 
given: | 
Z Chromic acid - - 43.0 
Oxyd ofiron = ain BAY 
Alumine~ - - - 20°3 
‘Silex - = - = 92,0 


Vou. VII, Ll Lelieyre 
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Lelievre has deferibed a mine of uranite difcovered i in the 
department of Saone and Loire. ; 

The perl/tein of Werner (pearl-f{tone) is found in alternate 
trata with argillaceous porphyry, refting on trapp, on the 
road neneien Tokai and Kereftout. This is what Fichtel 


calls volcanic zeolite. This fubftance is of a tarnifhed blue. 


colour, has a refinous fraéture and a pearly appearance. 
The interior of it is formed by the union of feveral {mall 
grains of black obfidian ftone inclining to blue, each fur- 
rounded by a pearly pellicle of that fubftanee: It is tranf- 
lucid, fragile, and pretty light. Its gravity, according to 
#aiiy, is 2°540. 

Launoi has brought from Carboneira, in Spain, a fub- 


ftance analogous to the above, which, in imitation of the | 


Germans, te calls /uchs-faphir. 

Wer ner is of opinion .that this ftone is not volcanic; he 
places it between the quartz and the hornftein: the horn~ 
ftein is a kind of fubftance whith the French, in imitatioxt 
of the Swedes, call petr o-filex. 


~ Humboldt is of opinion that the pumice ftone found re 


the peak of Teneriffe is only obfidian ftone decompofed by 
dre. According to this naturalift, its origin cannot be 
afcribed to feld-{par. He collected a great many fragments, 
which were half obfidian and_half fasous pumice ftone 3 
they were of a black olive colotir, He faw fpecimens of the 
like kind in the cabinets of Madrid. 

Fortis fays that the Venetian {hips bring from the ifland 
of Candia, as ballaft, a kind of ftones among which are 
obferved large blocks of black glafs, or Bhevigits exceedingly 
pure, ithont any mixture of foreign bodies, which are vi- 
fibly changed into white pumice fione by a gradual tranfi- 
tion, fo that there are fome fragments part of which is ob- 
fidian and part pumice {tone. 

The fame thing is obferved in the pure obfidian of Lipari, 
and the iffand of ‘Prowida near Naples. 

Klaproth has analyfed a pumice flone, which gave: 

; Silex - - - 77°50 
Alumine - = - 17°50 

Oxyd-of iron + - OL'75 ' 

Oxyd 
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Oxyd of manganefe - Orr 
_ Lofs - - - 3°25 
We have, however, feen that Dr. Kennedy extracted from 
it potath. 

Vauquelin has obtained potafh alfo from feld-fpar. 
I have defcribed in my Theory of the Earth* a ftone of 
a rofe colour cryftallifed, almoft hexaedral, with a triedral 
pyramid, which was fold to me as coming from Dauria, 
and for that reafon I gave it the name of Daurite. It has 
been examined alfo by Hermina, who calls it Szberite. He 
obferved that it is pyro-electric, like the tourmalin. Garin 


and Pecheur analyfed it, and found that it contains: « 
Alumine - - - 48 
Silex - 3 -* 36 
Lime =) = - 03°5 
Oxyd of manganefe < og 


Abilgaard’s fluat of alumine. This is a new ftony fubftance 
found in Greenland. It is formed of whitifh femi-tranfpa- 
rent lamine which fubdivide themfelves into right prifms, 
which, accarding to Haitiy, appear rectangular. Its fpecific 
gravity, according to the fame author, is 2:949. It fufes 
by the flame of a taper, and flows like glafs by the blow- 
pipe: for this reafon it has been called at Copenhagen crya= 
fite. It is compofed of alumine and fluoric acid. ~ 

Mejarite, Kiaproth has given this name to’a ftone hi- 
therto called the black granite of Frefcati. The form of its 
eryftals is a dodecacdron, with rhomboidal planes truncated 
on the twenty-four edges, which gives it thirty-fix facets. 
Vauquelin has analyfed it. 

Sage has publifhed feveral memoirs. 

ift, This chemift has confirmed, that what has been con- 
fidered as a white valeanic glafs is only a kind of chalcedony. 

2d, He has obtained beautiful cryftals of gold by redaemg 
it by ether. 

3d, He has analyfed the athes of vareeh, in which, he 
fays, he found only a little foda; but an anonymous author 


“ This article is taken from the Yournal de Phyfique, of which Dela- 
metherie, who here fpcaks, is the editor.—Epir.- 


L192 informs 
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informs us that he extracted from it a great deal; -he thence 
concludes that thofe fent to Sage were not pure. 
4th, He has fhown that antimony ftrongly heated by the 
blowpipe inflames fpontaneoufly. 
5th, He has analyfed pulwis frercoreus, and extracted 
from it : 
Mould - - - - - 16° 


Animal matter a - 2) - =) 16" 
Vitriolic falt and calcareous marine falt - 2° 
Calcareous earth 4 * we =, Son 
Divided quartz - t . - 12° 
Tron 7 4 Ms e ps La 
Lofs pe “ cy ae 


6th, The Dutch red precipitate « or ap ate of mercury 
gave ivi nearly a third of minium or red oxyd of lead. 

7th, He confiders calcareous earth as a combination of 
lime with acidum pingue, as Meyer had afferted before. The 
alkali, rendered cauftic by lime, contains, according to him, 
a fixth part of acidum pingue. A hundred grains of this 
acid, faturated with the phlogifton of charcoal, produce 120 
cubic inches of inflammable air. Scheele alfo extracted 
inflammable air from cauftic alkali. . 

8th, He has examined a kind of argil near Mans, which 
he confiders as a decompofition of feld-{par. 

gth, In examining what took place when the Odeon was 
burnt, he has fhown, that in all conflagrations there is dif-. 
engaged a great deal of inflammable air which fills the build- 
ing on fire. This air does not inflame as long as it is kept 
from coming into conta€t with the external air, but as foon 
as the latter penetrates to the interior of the building the in- 
flammation becomes general; which makes people errone- 
oufly conclude that stil building has caught fire in different 
places. He found on this occafion a great deal of fulphur, 
which he confiders as a product of the decompofition of the 
plafter. 

roth, He has examined the calcareous /udi of Daupbiny, 
In their fiffures they contain beautiful cryftals of quartz. 

[To be continued. ] 
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XII. Defcription of @ Machine by which the Strength of 
Horfes may be employed to knead Pafte for baking Bread. 


"Tuis machine might be ufeful in armies and in the 
hofpitals of large cities, as it would produce a great faving in 
regard to the number of hands employed. Two horfes, 
going round in a circle, give motion to a kind of peftles, 
which, by their action, continually knead the pafte. 

Fig. 1. (Plate VII.) reprefents a plan of the tub which 
contains the pafte. This tub, which is fix feet in diameter 
in the infide, confifts of thirty-eight ftaves, and refts on a 
wooden frame in the form of a crofs, the extremities of 
which are feen at A,B,C,D. (Fig. 1.) The bottom of the 
tub is formed of ftrong planks, the ftructure of which will be 
feen in the next figure. x 

Fig. 2. reprefents a tranfverfe fetion of the tub paffing 
through the centre; E, the edge of the ftaves thicker at the 
bottom than the top, and funk into the lower crofs, F. 
G, G, G, fhows three iron hoops for binding together the 
fiaves. The bottom, H, fupports the wooden cylinder, I, 
which is in the centre of the tub, fixed in its place by three 
‘jron bolts fimilar to that marked K, and feparated from each 
other as expreffed by the points L, Fig. 3. 

M, an iron arbor of the form of an inverted cone, the 
lower point of which refts on the brafs bed, N, and is kept 
perpendicular by a brafs collar {unk into the upper end of 
the wooden cylinder, having the form indicated in Fig. 35 
with its three ears, made faft by the {crews P, P,P. 

This brafs collar is covered with a thin plate of iron 
marked Q, which receives the heads of the large bolts, K, 
which alfo pafs through a fimilar plate, R, in the bottom of 
the tub, H: the bottom plate receives the nuts of the bolts. 

S, Fig. 2, is the upper crofs, which tarns, fixed to the 
iron arbor, M, and to which are fufpended the four wooden 
pefiles, two of which are vifible in this fection at T and V, 
and of which the relative pofitions are indicated by X,X,X,Xs 


9 Figs 
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Fig. 4. Thefe peftles or kneaders are let into the upper 
crofs, and kept faft by means of horizontal bolts, Y,Y, fig. 2 
, two arms, each twelve feet in Jength, to the extremity 


of which are fufpended the apparatus to which the harnefs » 


for the horfes is attached. __ 

Fig. 3. This figure of the cylinder in the centre of the tub, 
from which the parts were detached in the explanation of 
Fig. 2, isdrawn on a fcale double to that of the other figures 
to render it more diftinct. 

Fig. 4. Plan of the upper crofs above explained; where is 
fen, by the punctured circular fegments, the path defcribed 
by the kneaders in their revolution, the external angles of 
which are covered by each other about eight lines, in order 
that, fucéeeding each other in their circular progrefs, they 
may each take up a {mall portion of the pafte which the pre- 
ceding has kneaded. 
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The Geographical Syjiem of Herodotus examined and ¢x- 
plained, (Jc, By James Rennevyt, F.R.S. Se. 
Nicol, Pall-Mall, 1800: 4to. 767 Pages. 


By the imperfection of aftronomy, the comparative in- 
frequency of the mutual intercourfe of nations, the wanty of 
the compals, the narrownefs of the {phere of knowledge and 
civility, and by various other caufes, the antients were long 
hindered from making any confiderable proficiency 1 in geo- 
graphical f{cience. 

The writings of Herodotus, Strabo, Paufanias, Xenophon, 
Cefar, Arrian, Pliny, the Roman itineraries, and the great 
work of Ptolomy, contain the principal part of thofe béis in 
antient geography which have been preferved for our in- 
formation. 


They are, though imperfe@y yet, for many reafons, highly, 


imterefling. The particulars of place, as of time, render the. 
ather faéts of hiftory more authentic and more capable of 
iwprefing the imagination, An acquaintance with the 

{cents 


Ce as | 
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fcenes of the moft remarkable events of antient hiftory, 
brings us to a knowledge of many circumftances of thofe 
events which we fhould not have been otherwife able to dif- 
cover. Faéts the moft important in the phyfical hiftory of 
the globe are to be Jearned by acomparifon, which without 
fome {kill in antient geography would be impoffible, of the 
antient ‘with the modern appearance of all that is moft 
ftriking on its furface. Dates of time are not to be under- 
ftood me they be connested with thofe of place, which 
itis the object of geography to afcertain. Aftronomy, na- 
tural hiftory, natural philofophy, geometry, navigation, and 
all the principal arts of civil life, are, in truth, intimately 
related to the fcience of geography, either as fupplying its 
facts and principles, or as deriving their beft lights from it. 
A certain difcovery of the fcenes of ancient hiftory may even 

-feem, to a keen and perfpicacious mind, to annihilate the ages 
that have intervened, and to give us all the privileges of con- 
temporaries of thofe earlier races of men’whofe progrefs in 
civility we delight to contemplate. But for a knowledge of 
their geography, more than half the information which we 
find in the writings of the antients would be loft to us. 

Yet there is nothing more difficult in feience or erudition 
than to acquire a thorough knowledge of the facts of antient, 
in clear fatisfactory comparifon with thofe of modern, geo- 
graphy. ‘The notions of the antients refpecting the figure of 
the earth, and its relations to the heavenly bodies, were not, 
even after the time of Hipparchus, fuch as to afford that 
accuracy in the divifions of latitude and longitude without 
which local diftances can never be very diftinétly recorded. 

Their meafures of diftance were various and unfixed; and 
they trufted often, without actual meafurement, to uncertain 
computation., The names which they apply to places vary 
of agree in different writings, with a very troublefome irre- 
gularity. And the changes which have taken place on the 
face of the globe fince our favourite antients wrote, have been 
fo very confiderable, that thefe, above every thing elfe, render 
all the parts of antient geography in the utmoit degree diffi- 
cult and obfenre. 

We have accuftomed ourtelves, therefore, to refpect the. 

labours 
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labours of an Ortelius, a Cluverius, a Cellarius, a D’Anville, 
as highly beneficial alike to learning and to fcience. We 
have been pleafed with the refearches of Saint Croix and of 
Vincent. We are grateful for the inftruction which Mr. 
Rennell has already given concerning the antient geography 
of India. And we open, with eager curiofity and fefpeé, 
this new volume, in which he attempts to illuftrate the geo- 
graphy of the father of profane hiftory. 

This, it feems, is but a part of a great work on antient 
geography, upon which Mr. Rennell’s leifure has been for 
feveral years employed. We doubt not but the favourable 
reception of the prefent volume will encourage him to give 
the remainder of his labours on this plan, with as little delay 
as poflible, to the public. 

He begins with fome prefatory matter on the general cha- 
racter of Herodotus as a geographer and hiftorian: that 
Herodotus meant to produce in his work an univerfal hif- 
tory: that he vifited in perfon as wide a range as poffible of 
the inhabited world, and, in regard to what he could not per- 
fonally vifit, ufed the utmoft diligence of inquiry: that his 
work faithfully reprefents the beft truth of hiftory which 
could in that age be known: that it was the ignorance alone 
of the Romans which led them to impeach his veracity: 
that modern inveftigations have tended continually to vindi- 
cate, even in minute particulars, the truth of his narrative ; 
are the chief facts which Mr. Rennell here ftates. 

The length of the Grecian ftadium, and efpecially of that 
of Herodotus, next engages the refearches of Mr. Rennell. 
He afcertains the length of the ftadium employed by Hero- 
dotus in his ftatements of diftance, to have been the ,4, part 
of a geographical degree; that of Xenophon, ,3,3 that of 
Eratofthenes, -4,; that of Strabo, the fame; that of Pliny, 
3273 that of Nearchus, 4 and +4; the mean ftadium of the 
antients, 775, or 505+ Englifh feet. The pace, in the mea- 
furements of the antients, he juftly ftates at five feet. 

Herodotus’s geography of Europe is next examined in the 
progrefs of this work. The Mediterranean Sea, and its Eu- 
ropean coafis, were evidently well known to this hiftorian. 
He knew a little, and buta little, of the weftern fhores of 

Europe, 


New Publications; 265 


Exirope. With the extent and fubdivifions of. the fouthern 
countries on the Danube, he appears to have been well ac- 
quainted. His Scythia is the Weftern Sarmatia of fome later 
writers among the antients, the Ukraine of modern geo- 
graphy. But his notion of the form of this country was in- 
correét, as he fuppofed it to be one-half lefs than it really 
was. Mr. Rennell purfues his examination further, through 
the countries which Herodotus has defcribed as bordering on 
Welftern Scythia; remarks, after Gibbon, that the Genoefe 
conftructed thofe fortifications of the Crimea, whofe origin 
_has been by fome referred to earlier times; traces the courfe 
ef the famous expedition of Darius into Weftern Scythia; 
attends Herodotus into the countries beyond the Euxine fea; 
deferibes the Hyperboreans of the Romans as being the 
fame with the Gog and Magog of the Scriptures, the Juje 
Majuje of the prefent Orientals; and takes occafion to men- 
tion Herodotus, Pythagoras, Anacharfis, Peter Alexiowitz, 
and Sir Jofeph Banks, as the only men who have fplendidly 
diftinguifhed themfelves by dangerous, ardent, and fuccefsful 
travels in purfuit of knowledge. 

The Afia of Herodotus comes next under Mr. Rennell’s 
examination. Its weft and fouth-weft boundaries were the 
fhores of the Arabian gulpb, and of the Mediterranean and 
Euxine feas: its eaftern limits were the country of the Oi- 
gurs, the defert of Kobi, and India taken inclufively: on 
the fouth, its only boundary known to Herodotus was the 
Erythrean fea. The north of Afia was to him unknown. He 
had little knowledge of India, And the length of Afia eaft- 
ward was lefs known to Herodotus than to fome later geo- 
graphers among the antients. With the bounds and extent 
of the Cafpian fea he was. better acquainted than the fol- 
lowers of Alexander. He knew it to be a lake ; they fup- 
pofed it to communicate with the great northern ocean. 
China, Chinefe and Weftern Tartary, Thibet, the penin- 
fula beyond the Ganges, and the greater part of Siberia, 
Were entirely unknown to Herodotus. To him and the 
other Greeks of his time Eaftern Scythia was little known, 
The Maffagete, the Sace,.and the Dahm, weve the great 
Scythian tribes; He has defcribed the geography of the 
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Perfian empire as divided into twenty goveriiments, Mr. 
Rennell examines, in minute detail, his account of each of 
thefé. The maritime ftrength of the Phoenicians under the: 
Perfian power is well rated by the fact which Mr. Ren- 
nell notices, that they furnithed to the fleet of Xerxes 450° 
triremes, of which 150 were derived from their eftablifh- 
ment in the ifland of Cyprus. Of the Ganges it appearg 
that Herodotus had never even heard. The public revenue 
of the Perfian empire was, according to his account, about 
3 millions fterling. The fite of antient Babylon, as Mr. 
Rennell informs us upon good authority, is fill fufficiently 
acceffible, and is covered with ruins which it might be 
highly interefting to examine. 

Africa was bet known to Herodotus where it is adjacent 
to the middle and the eaftern limits of the Mediterranean 
fea. Of its great rivers, he knew only the Niger and the 
Nile. He knew thofe oa/ts, or infulated fertile fpots in the 
fandy defert, which have been lately re-difeovered by Brown. 
He knew that Africa had been circumnavigated. The voy- 
age was performed at the rate of thirty-two geographicat 
miles a day, and finiflred in the {pace of two years. The 
whole traét of the earth known to Herodotus might be mea- 
fared by a radius of 1000 Britith miles, moving from the 
eentre of Halicarnaflus: The Seewa of Brown the traveller 


is thé Oafis of Ammon of Herodotus. Of the /Jofos there, 


were two fpecies ; the one an aquatic plant, the other a dry 
fhrub. The aquatic lotos was the fame as the colocaffia, and 
is fill'abundant in Egypt. After finithine his difcuffion of 
the geography of Heredotus, Mr. Rennell enters into an in~ 
tere(ling illaftratron of the memoir of the voyage of Hannov 


His work isaccompanied with excellent maps, confiructed - 


upon thofe principles and views: which he explains in it- 
Under every leading head of his work, Mr. Rennell defcends 
¥nto much minutenefs and accuracy of detail It is inter- 
fperfed with various pleafing digreffions ; and many curious 
articles of collateral sAfortialion are incidentally throws out 
in it. . 
Such are in general the plan, the execution, and the Yeadl 
"Gs of this work. It were eafy to difpute fome of ite 
8 pofitions z 
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~ pofitions; to with, in-one place, for more of fcience 5 in an- 
other, for more of erudition; ina third, for greater accuracy 
of local knowledge. «Bat it is written with fuch patience 
and accuracy of inyeftigation, and in fuch a fpirit of candour; 
it elucidates fo remarkably the pages of a favourite author ; 
it conneéts Grecian learning fo advantageoufly with the re- 
fearches of modern travellers; and it makes fo many inter- 
efting additions to the facts of geographical feience, that we 
cannot doubt but the public mutt receive it as an important 
addition to this branch of literature: and we offer our bett 

_thanks to the author for having thus far executed fo labo- 
rious and ufeful.a tafk, 
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LEARNED SOCIETIES. 
ACADEMY OF BERLIN. 


ss ILE Royal Academy of Sciences at Berlin has propofed 
the following prize queftions for 1800, 1801, and 1802. 

The Mathematical Clafs has continued for the year 1802, 
with a double prize, the following queftion : 

-<« Since, notwithftanding the labours of the ableft aftro- 
nomers, there ftill remain feveral points refpecting the va- 
riation of the obliquity of the ecliptic to be cleared up, the 
Academy -invites the learned to occupy themfelves again on 
this important object, and will adjudge a prize to that memoir 
which’ fhall contain the moft interetting refearches and the 
beft illutrations*vefpeCting this important point.’* 

The Clafs of Speculative Philofophy propofed the follow- 
ing queftion for the year 1799: 

«© ‘The important queftion of the origin of our knowledge, 
Mm 2 agitated 
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agitated at all times, has been difcuffed at prefent with more 
intereft than ever. It is certainly of great importance; and 
it is much to be wifhed that the proofs on both fides were 
carried to fuch a degree of perfection, and rendered fo fatif- 
faétory, as to enable philofophers to form a decifive opinion 
on this point without falling into fyncretifm, which, by fub- 
ftituting indifference for intereft, is highly detrimental to the 
progrefs of philofophy. The Academy does not enter into 
the ideas of thofe who confider it as demonftrated by mathe- 
matical evidence, that a part of our knowledge has its origin 
merely in the nature of our underftanding: on the contrary, 
"it is perfuaded that to this opinion effential objeétions may 
be made; objections which hitherto have not been anfwered 
in a fatisfaCtory manner ; efpecially as it is convinced that 
there are very ftrong proofs in favour of the opinion which 
deduces all our knowledge from experience, though thefe 
proofs, perhaps, have not yet been difplayed in their full light. 
The Academy, being defirous to contribute as much as pof- 
fible to the folution of this problem, propofes as the fubject 
for which the Clafs of Philofophy ought to adjudge a prize: 
<¢ To demonftrate, in an inconteftable manner, the origin 
of all our knowledge ; either by prefenting arguments never 
before employed, or arguments already employed, but exhi- 
bited with more ‘etal: and with fuch force as to obviate 
every objection.” 
~ But as ‘none of the memoirs tranfmitted to the Academy 
have been thought fatisfactory, the Academy finds itfelf 
obliged to defer the adjudication of the prize till the public 
fitting of the month of Auguft 1801. It repeats at the fame 
time its invitation to ‘philofophers to contribute as much as 
in their power towards fixing the important point of the ori- 
zin of human knowledge, by going back to the evidence, in 
order that the refult may be, either that the fcience of meta- 
phyfics is a chimera, or that its principles are fo determined 
that we cannot refufe to them univerfality, and fuch a com- 
parative force of evidence, that there can‘no longer be room 
for difputing refpecting principles; and that all deviations 
mutt be confidered merely as logical errors, of too little con- 
fequence to promote a rage for fyflems and the fpirit of party. 
The 
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The Phyfical Clafs. has adiphi for the year 1801 the 


following queftion : 

ag Has electricity-any action on matters which ferment? 
And in that cafe, What is its action? Is it favourable to fers 
mentation, or does it preventit? What advantages may be 
derived from an illuftration of this point, in regard to im- 
proving the art of making wines, of brewing, and ‘of difilling 
{pirits 2? 

The learned of all countries, the ordinary members of the 
Academy excepted, are invited to exert their talents on thele 
queftions. The prizes are, a gold medal, equal in weight ta 
fifty ducats, for the philofophical queftion ; two medals for 
the mathematical, and a hundred crowns for the queftion in 
phyfcs. The papers, written in a legible hand, muft be 
tranfmitted, with the ufval formalities, to the perpetual fe- 
eretary of the Academy, before the firft of May of the yeqra 
above mentioned. 


BATAVIAN SOCIETY AT HAARLEM, 


On the 24th of May laft this Society held their annual 
meeting, which the director opened by giving,an account of 
the anfwers tranfmitted to the prize queftions to be anfwered 
before the firft of November 1799; the refult of which was 
as follows: 

On the queftion refpe&ting the utility and manner of em 
ploying ventilators in {hips, two papers were tranfmitted, 
written in Dutch, one of which obtained a golden medal. 
The fuccefsful- candidate was L. Bicker, M. D. director of 
the Society of Experimental Philofophy at Rotterdam. 

On the other queftions, refpecting the improvement of 
downs, or fandy and dry land, two papers were received with- 
out any devices. It was refolved, therefore, that no further 
notice (hould be taken of them ; and that the queliions fhould 

‘not be repeated. 

The three remaining queftions to which no anfwers had 
been fent, bavebeen again pfopofed in the following manner: 

 [. What is the oraiaa ftate of our kBowledge'i in regard 
to the motion of the fap in trees and plants ? In what man- 
per can a more complete knowledge be obtained of what is 


fut 
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Mill obfeure or dubious in this refpeét? and, Can- confes 
quences uleful for thacultivation of trees and plants be de- 
duced from what has been alyeady confirmed on this fubject 
“by decifive experiments ? 

« 1]. As it 1s probable, if more attention were paid to 
‘thofe phyfical canfes which force back {moke into chimneys, 

that means might be deviled to prevent apartments from 
being expofed to it, except in the cafe when the chimneys are 
expofed to violent winds, the Society requires ; 

_ aft, A theory or brief phyfical explanation of the caufes 
‘which foree back fmoke in chimneys, or prevent it from 

afcending. 

«od, Rules, deduced from this theory, for building chim- 
neys, and in which precepts muft be given, taking into con- 
fideration every poflible circumitance to prevent SEEN, 

‘from being expofed to fmoke. 

“Til. What indigenous plants, hitherto not ufed, are ca- 
pable, according to well-attefted experiments, of producing 
good dye f{tufls, and might be employed with advantage for 
that purpofe? and, What foreign plants might be reared in 
the leaft fruitfal and little: cultivated parts of the republic, in 
order to procure dyes from-them ?” 

The anfwers to thefe three queftions muft be tranfmitted 
to the Society before the firft of November 1801. 

For the prefent year, the Society has propofed the fullow- 
ing quettions : 

-«© T, What can we confider as proved, or as highly pro- 
bable, according to the latett aftronomical obfervations, par- 
ticularly thofe of Herfehel and Schréter, in regard to the. 

- extent of the sth and the order in which the sitorg 
bodies ftand ?’ 

In the anfwers to this queftion, the Society requires that 
the authors will give a fhort and comprehenfive view of the 
prefent ftate of altronomy in regard to this pot; and fhow 
how improbable or ill founded fome of the hypothefes formed 
on this fubjeét are. 

“TI. How far do we know, according to the lateft im- 
provements in the phyfiology of plants; in. what manner the 
diferent kinds of earth promote the vegetation of plants ? 

and, 


_ 
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and, What confequences can be deduced from our knowledge 
on this fubjeét in regard to the choice of manure, and the 
improvement of wafte and barren lands? 

“JIL. Is the fludy of natural hiftory of fo much import- 
ance to youth that it deferves to be confidered’as an effential 
part of a well regulated education? And if this be the cafe, 
what part of this fcience deferves the preference? and what 
is the propereft method of exciting young perfons to ftudy it, 
and of making it as ufeful to them as poffible? 

“TV. As it appears, from the experiments of Dr. Chladni, 
that, when a plate of mtetal or glafs has been ftrewed over 
with light fand or duft, if a violin bow be rubbed againft it 
fo as to produce a tone, the fand aflumes various figures; the 
Society requires a theory of this phenomenon, which fhall be 
the refult only of obfervation ; and in particular: 

“« rft, As complete an account as poffible of all the figures 
which each tone produces, and a clafiification of thefe figures 
according to their different kinds. 

«ad, A phyfical explanation of the reafon why the fand 
affumes thefe figures, and of their relation to the refpective 
tones.”” 

The anfwers to the three firft quefttons muft be tranfmitted 
to the Society before the firft of November 1801 3 that to 
the l2ft, before the firft of November 1809. 

The following queftions propofed laft year, to be anfwered 
before the firft of November 1800, remain to be anfwered : 

«I, What light has been thrown by the new chemifiry 
on the phyfiology of the human body ? 

« If. How far has the light thrown by the new chemifiry 
en the phyfiology of the human bedy contributed to make 
us better acquainted with the nature and caufes of certain. 
difeafes? and, What ufeful confequences, more or lef con- 
firmed by experience, can be thence deduced for-the practice 
of medicine ? 

“11, How far has the new chemiftry ferved to-give ug 
miore accurate ideas of the efficacy of external or interna} 
medicines long ufed or recently recommended? and of what 
advantage may a more accurate knowledge 1 in this fubject be 
ta the’ treatment of certain difeales 3’ 


AY 
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As moft philofophers, in applying the principled of the 
new chemiftry to the phyfiology of the human body, to pa 
thology, and therapeutics, have introduced hypothefes built 
wn too weak a foundation; and as this is, no doubt, preju-- 
dicial to the progrefs of thefe feiences, to which the new ches 
miftry promiles fo much improvement; if, according to the 
rule of Lavoifier, we admit in chemiftry, or in the applica- 
tion of its principle, thofe things only which are fupported by 
decifive experiments; the Society wifhes that thofe inclined 
te anfwer thefe queftions will accurately diftinguifh what is 
actually known, from what is merely hypothetical ; and that, 
in regard to hypothefes, they do. confine themfelves merely 
to pointing them out, and to fhowing, in a brief manner, the 
weaknefs of the grounds on which they reft; as the principal 
object of thefe queftions is to procure to the phyfictans and 
fargeons of the Batavian republic, who have not fufficiently 
attended to the application of the principles of this fcience; 
already well confirmed, to phyfiology, pathology, and thera- 
peutics, appropriate treatifes, from which they may eafily be 
enabled to know what light the modern chemiftry has really 
diffufed on this branch of knowledge; and what 1s too ill 
founded, too haftily adopted, or too doubtful to be depended 
en. The papers on thefe queftions will be examined fepa= 
rately. Thofe inclined to anfwer more than one of them are 
tequefled to write difiinét papers on cach queftion.» 

The following quettions, firft propofed in 1794, and after- 
wards repeated in 1796, are alfo {till to be anfwered : 

«1V, A proper plan, founded on faéts, and capable of 
being carried into execution, for improving and cultivating 
the watte lands, whether fands, morafles, or heaths, within. 
the republic, and particularly in the diftriéts of Guelderland, 
Overyffel, Drenthe, and Dutch Brabant. 

‘© V. What are the different breeds of theep in the United 
Provinces, and the different methods of breeding them? _ 
The Society wifhes alfo to be informed of therr fize, their 
ufual weight, the meafure and weight of their diflerent limbs, 
the length and finenefs of the wool, the numbér of Jambs 
"which they annually produce: whether the feveral jointsy 
which Daubenton obferved in fome breeds, are, to be con 
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fidered as peculiar to one breed, or merely as a /u/us nature ; 
and whether, among all thefe breeds, there } is one which orl- 
ginally belongs to Holland ?” 

The following queftion, firft propofed in 1796, and repeated 
in 1799, is extended to the firft of November 1802: 

« A natural hiftory and phyfical defcription of the whale, 
which may ferve to explain and point out the beft meaus for 
difcovering the places where thefe animals are to be found, 
as well as the eafieft and fureft means either known and ufed, 
or that can be employed, for immediately killing them, and 
of getting pofleffion of them in the fpeedieft and fafeft 
manner ?” 

The following queftions, the firft propofed in 1790, the 
fecond in 1794, the third and fourth in 1795, are ftill con- 
tinued for an unlimited period : 

«© T, What have the lateft chemical difcoveries taught con- 
cerning the nature of fermentation? and what advantage can 
be derived from this knowledge in regard to certain manu- 
fatures in which fermenting fubMances are employ ed? 

“TI. What have we Been taught by experience in regard 
to the utility of certain animals, particularly in the Nether- 
lands, which, according to appearance, are deftructive? and 
what means muft be employed to extirpate them ? 

«© TII. What indigenous plants, the virtues of which ate 
as yet very little known, might be ufed with advantage in 
our materia medica, and be fubftituted for foreign plants ?”’ 

The papers which the Society expects on this queflion, 
muft contain proofs of the virtue and advantages of thefe in- 
digenous plants, not merely from the teftimony of foreigners, 
trator experiments and obfervations, made originally in 

thefe provinces. 

«TV. What indigenous plants, not yet ufed, might be em- 
ployed as good and "wholefoine nourifhment ? and what nu- 
tritive foreign plants might be cultivated in the United Pro- 
vinces ?”” 

The Society requefts that the competitors will comprefs 
their papers as much as poffible, and omit every thing that 
does not effentially relate to the queftion, All the members 
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of the Society are at liberty to be candidates, on condition 
that their papers are diftinguifhed by fome device, and marked 
‘ with the letter L, 

The papers may be written either in Dutch, Frenchy 
Latin, or German, and muft be accompanied with a fealed 
note containing the name and addrefs of the author, They 
muft all be tranfmitted to Van Marum, fecretary to the 
Sotiety. 

The prize for the beft anfwer to any of, the above queftions 
is a gold medal, with the ufual impreffion of the Society, 
containing on the edge the name of the author, and the year 
in which he obtained the prize ; or, in lieu of it, at the option 
of the author, thirty ducats. Thofe, however, who obtain 
the prize, or an aceffit, fhall not, without the exprefs per- 
miflion of the Society, publifh their papers, either whole or 
in part, in the Tranfaétions of the Society, nor in any other 
work, or feparately by themfelves. 

The Society takes this opportunity of repeating, that they 
refolved, in their fitting of 1798, to examine, in every annual 
fitting, whether, among the papers communicated in the 
courfe of the year, and not anfwers to queftions propofed; 
there are any refpecting natural hiftory or natural philofophy 
which deferve a particular reward; and, when this is the 
cafe, to adjudge to that paper, or, when there are feyeral, to 
the moft interefting, a filver medal with the Society’s im- 
preffion, and a prefent of ten ducats befides.° 


ACADEMY OF LYONS. 


C. Verniac, the prefect of the department of the Rhone, 
and C. Noel, commiffioner-general of the police at Lyons, 
in. conjunction with fome members of the antient Academy 
of Lyons, have revived that valuable inftitution under the 


title of the Atheneum. The number of the members of’ 


which it is to confift has been fixed at forty-five; among 
whom are comprehended thofe who made a part of the old 
academy, and who now are reduced to fixteen. The Athe- 
neum will have alfo fifteen affociates, and an unlimited 
number of correfpondents, It is divided into two claffes ; 

one 


° 


Humboldt’s Travels through Spanifh America. 278 


one for the arts and fciences, and the other for the del/es 
lettres and fine arts. The firft public fitting was held on the 
8th of Augutt. 

The Atheneum has already propofed the following quef- 
tions as the fubjects of a prize: . 

“1, To point out thofe indigenous mineral and vegetable 
fubftances which may be capable of producing a colouring 
principle applicable to filk, cotton, linen, hemp, woollen, 
and paper. ‘ 

“II. To explain the proceffes for extracting, fixing, and 
brightening the colours which may be furnifhed by fimple 
indigenous fubftances not yet known in the art of dyeing.”’ 

‘The prize will be adjudged in the public fitting of Mef- 
fidor 24th, year 9. (July 14th, 1800.) — It confifts of two 
medals of the value of 300 franes each. The ordinary mem- 
bers of the Atheneum are excluded from the competition. 


MISCELLANEOUS ARTICLES. 


HUMBOLDT’s TRAVELS THROUGH SPANISH AMERICA, 


The following letter from this enterprifing philofopher to 
Fourcroy has lately been publifhed in one of the French 


journals : 
*¢ Guyara, January 25, 1800. 


© As the yellow fever, which defolates this part of South 
America, obliges us to make our ftay here.as fhort as pof- 
fible, I fnatch this opportunity of fending you a few lines, 
and repeating, from the middle of the torrid zone, how much 
my thoughts are occupied with you and your illuftrious col- 
leagues, among whom I met with fuch a flattering reception 
during my laft ftay at Paris. Since our departure from Saint 
Croix in Teneriffe, where I defeended into the crater of the 
volcano, the atmofpheric air being there at o°8 of R. and 
at o*rg of oxygen, I have written to you twice. I have fent 
to Delambre and Lalande an extraét of my aftronomical 
labours; the longitude of fome important places ; an obfer- 
vation of the eclipfe on the 28th of October laft; immerfions _ 
Nn 2 of . 
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of the fatellites, and refearches refpecting the intenfity of 
light of the auftral ftars, meafured by means of diaphragms. 
I have addrefled to the Inflitute a chemical memoir on the 
phofphorefeence of the fea; obfervations on a particular gas 
furnithed by the fruit of the coffea arabica when expofed to 
the fun; on a fnow white feld-fpar, which, when moiftened, 

abforbs all the moifiure of the atmofphere; experiments on 
the milk of the cecropta peltata and the euphorbia curafja- 
vica, which will form a fupplement to your excellent memoir 
on the cabout-chouc, and to that of our friend Chaptal; and 
on the air which circulates in vegetables. 

“¢ The cruifers which cover the feas here make me ap- 
prehend that a part of my letters may not have reached you ; 
though I fent them fometimes. by way of Guadaloupe, and 
fometimes by that of Spain. Thefe few lines I have fent by 
an, American veffel, which will fail in a few days for Bofton ; 
and, though they cannot reach you but through Hamburgh, 

_ they will, perhaps, be lef$ liable to mifcarry. People here 
are accuftomed to make four or five duplicates of their letters. 
But how can I find time, when I have fo many things to 
obferve, arrange, and calculate ? 

«< T fhall confine myfelf, therefore, to letting you once 
more know that I ftill enjoy the beft health poffible, and 
that I am treated with the utmoft kindnefs by the inhabit- 

“ants of thefe countries: that the paffports and letters of re- 
commendation from the Spanifh government procure me 
every facility for making refearches ufeful to the feiences; 
that none of my inftruments, even the moft delicate, fuch as 


barometers, thermometers, hygrometers, Bordas’ dipping — 


needle, &c: are deranged: and that, at the extremity of the 
miffionary eftablifhments among the Chayma Indians, in 
the mountains of Toumiriquiri, I have my laboratory 
mounted as if I were in the Hotel Bofton, in the Rue du 
Colombier. , My fellow-traveller, Bonpland, educated in the 
Jardin des Plantes, becomes every day more valuable to me. 
To an extenfive knowledge of botany and comparative ana 
tomy he unites indefatigable zeal. I hope one day to re- 
ftore him to his country, worthy of attracting public atten, 
tion, Neyer did any foreigner epjey fuch permiffion as that 

granted 
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granted to me by the king of Spain. This idea alone is ca= 
pable of exciting us to redouble our aétivity. During the 
feven months we have been in this beautiful continent, we 
have dricd (with duplicates) nearly 4000 plants, written 
more than 800 deferiptions of new fpecies or fpecies little 
known, particularly new genera of palms, cryptogamia, bifaria, 
melaftoma ; collected infe&ts and fhells, and made many 
drawings refpeéting the anatomy of marine worms; with 
obfervations on magnetifm, electricity, humidity, the tempe- 
rature of the atmofphere, and the quantity of oxygen it con- 


‘tains. We have meafured that immenfe and high chain of 


mountains extending to the coaft of Paria, and examined 
their volcanoes, which vomit forth kindled inflammable 
air, fulphnr, and hydro-fulphurous water. We have alfo 
collected many feeds, which we {hall fend off in three or 
four weeks for Europe, addreffed to the Jardin des Plantes. 
We have fpent five months in the interior of New Anda- 
lufia and on the coafts of Paria, where we experienced very 
violent earthquakes in the end of laft year. One part of thefe 
countries is ftil] inhabited by the favage Indians, and others 
have begun to be cultivated only within five or fix years. In 
what words fhal] I defcribe to you the majefty of the vege- 
tation here; the forefts of Ceiba, Hura, Hymenea, which 
the rays of the fun never penetrate; the variety of the ani- 
mals; the fuperb plumage of the birds; the apes, the tigers ; 
the hideous afpect of the crocodiles (caimans) which {warm 
in the rivers, and of which fome are thirty feet in length ? 
From Cumana we proceeded to Caraccas, where we remain- 
ed during the month of November and part of December : 
A charming capital fituated in a valley which has 426 toifes 
of elevation; and, though in latitude 10° 31/, enjoys the 
coolnefs, and I might fay the cold, of Paris! From this 
place we afcended to the fummit of the famous Silla de Ca- 
raccas, or Sjerra de Avila, where, at the height of 1316 
toifes, we difcovered beautiful cryftals of titanium. I found 

alfo dendrites fimilar to thofe of manganefe, which are oxyd 
of titanium. , 
We fhall proceed hence for Varina and the fnow-covered 
mountains of Merida, the cataraéts of Rio Nigro, and the 
~ unknowa 
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unknown world of Oronoco, in order to return by Guyana 
to Cumana, from which we {hall fet out for the Havannah 
and Mexico. 

“¢ We fhall-take care to tranfmit the feeds we have col- 
leGted for the Jardin des Plantes at Paris, the Mufeum, and 
Sir Jofeph Banks, as we agreed with Juffieu - - - -. 

*¢ How much I Jament the fate of Dolomicu, detained a 

' prifoner in Sicily! If he fhould return, communicate to him 

the following fa&t :—It is more than three years fince I an- 
‘nounced to Lametherie, that, in the primitive mountains of 
Italy, France, Swifferland, Poland, and J can now add Spain, 
there exifts a paralleli/m of diretiion between the ftrata of 
foliaceous granites, flate, micaccous f{chifts, corneous fehifts = 
that thefe {trata incline (fink down) towards the north-weft, 
and that their direction makes with the axis of the globe an 
angle of 45° 57’: that this inclination and direétion in no 
manner depend on the form and direCtion of the mountains : 
that it is not any way affected by the valleys, ‘but that it 
announces a caufe much greater, and more general: that it 
depends on a phenomenon of attraction which has aéted at 
the time of the confolidation of the globe. Having trayelled 
over the greater part of Europe on foot, and with fextants 
and compaffes, I have a very extenfive collection of obferva- 
tions on that fubjeét. My manufeript on the identity of 
ftrata in the conftruction of the globe, is in the hands of my 
brother. Iwas employed on it fince 1791, but it will not 
appear till I have feen more of the globe.. To my great aflo- 
nifhment, I have obferved in the Cordillera of Paria, New 
Andalufia, New Barcelona, and Venzuela, that in the new 
world, near the equator, the ftrata follow the fame laws and 
the fame parallelifm. 

** You remember the laft ingenious. obfervations of Cou- 
lomb on the atr which iffues with explofion from the trunks 
ef trees when they are pierced. I have made experiments 
on the clu/ea rofea, in which (in the interior of the puewmato~ 
ebimifer. veflels of Hedwig, the va/a cochleata of Malpighi,) 
there circulates an sre quantity of air. This air con- 
tains as far as 5, of oxygen. The leaves of the fame tree, 
when expoled to, the os under water, do not give a cubic 

mellimetre 
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millimetre of air. This air, which circulates, certainly 
ferves, as in the animal body, to coagulate the fibrous part 
by abforption of ¢ oxygen. The clufea is a milky plant, and 
elaftic gluten is formed init. 

“« Though the purity of the atmofpheric air amounts here, 
particularly in the night, to 0-305 of oxygen, I have found 


* that the air contained in the pods and capfules of equinoGial 


plants, for inftance the paullinia, is more azotous than our 
atmofpheric air. It does not exceed 0'24 or 0°25 of oxygen. 
The air in the calm geniculati here, has only 0°15 of oxygen. 
All this proves that the air which circulates is purer, and 
that the air which is in a ftate of ret, depofited in the cap- 
tiles or wfriculi, is lefs pure than atmofpheric air, The 
fomer is recently produced by the organs which decompofe 
thewater: it proceeds to thofe parts where it ought to ferve, 
by it abundance of oxygen, to precipitate the fibrous prin- 
ciple » form the fibrous tiflue. The other is the refiduam 
of a gawhich has already difcharged thefe funtions. 
ALEX. HUMBOLDT.” 


VACCINE INOCULATION. 


Tranflation  q Letter to Geor ge Pearfon, M. D. Phyfician 
“the Vaccine Inflitution at London. 
« Paris, Germinal 14, (May s,) 1800. 

« We have cen ‘informed by the public journals of the 
trials made in Eland with regard to the vaccine inoculation, 
the fuccefs of whh has, in a great meafure, been owing to 
your enlightened %J, Some friends of humanity, ahd of 
that St ee whiclyou cultivate in fe diftinguifhed a man- 
ner, have formed alan for introducing into France a prac- 
tice which feems to tomife advantages of fo much magni- 
tude. For this purjfe they have propofed a fubfeription, 


Sh Rs 


which is now nearlijled up. You will find annexed a 


‘profpectus of their ph; but, to carry into execution the 


yiews announced in ityé have need of your ees and 
we now folicit it with ofidence. 


«‘ Though fome tris have been made-here in regard to 
the vaccine inoculation,ith which the School of Meiicne 
9 has 
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has been more particularly occupied, we have not yet beer 
able to obtain any pofitive refult; the principal caufe of 
which, no doubt, has been, the difficulty of procuring ‘matter 
fufficiently recent. Our veterinary doctors do not feem to 
be acquainted with this difeafe among cows. One inftance 
only has occurred where they thought they obferved this difeafe 
among thefe animals; and we embraced that opportunity of 
colleGting the virus, which was employed, together with mat- 
ter received from Geneva and England, but hitherto without 
any certain fuccefs. “We find ourfelves, therefore, deprived 
of the chief meansneceflary for commencing our trials; and 
“we addrefs ourfelyes to you to affift us in procuring them. 

«© We requeft, but only in cafe you think thefe precar- 
tions neceflary, to receive {cabs or puftules taken from crws 
or from perfons who have been inoculated, and threa/s or 
{mall bits of fponge, impregnated with matter taker from 
either; alfo, fome of thee {cabs or puftules quite freth, 
and fome of the matter produced in the place formd by the 
Jocal affetion of the part inoculated. The differer kinds of 
matter or fubftances ought to be particularly ratked, If 
your method of preferving threads in azotic or wdrogen gas 
feems to be attended with any advantage, w/ expect from 
your zeal that you will employ it. In conjuction with our 
minifter for foreign relations, we have take Very neceflary 
meafure that the fafeft, the moft convenits and, in parti- 
cular, the fpeedieft mode of conveyanc fhall be at your 
command. The Society, with equal ezernefs, will make 
known the fervices that you may rendeto it, and commu- 
nicate to you the refult of its refearche the merit of which 

will in a great meafure belong to yo if, along with the 
matter which we requeft, you will h¢ the goodnefs to add 
fome particular inftructions, which/e fhall be very happy 


to follow. : 
< Health, eftec, and devotion, 


“¢ The Members of the Medical/ommittee of the Society 
formed at Paris for the Vacci Inoculation ; 
« PrneEL, Profeflor in the Qool of Medicine ; 


« TuoureET, Director of ¢ School of Medicine ; 
. “ PARFAIT, 
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* Parrart, Inoculating Surgeon; 

‘© RousELLE CHAMSERU, Phyfician to the Army ; 

‘** DE LA Porte, Phyfician to the Military oi hea 

“ Huzarp, Member of the Inftitute ; 

** TesstER, Member of the Inftitute; 

* CABANNEZ, Member of the Inftitute, Profeffor in 
the School of Medicine? 


The above letter, as appears, was addreffed to Dr. Pearfon, 
who, however, in place.of returning an anfwer in his own 
name, prefented it to the Vaccine Inftitution, where it was 
determined that the commiffion fhould be executed by the 
medical efiablifhment. Accordingly, a packet containing 
' vaccine matter on glafs, on lancets, and on thread, inclofed 
in a bottle filled with hydrogen gas, and a letter of inftruc- 
tions figned by all the members of the medical eftablifh- 
ment, was fent to Paris on the 12th of May laft, with the 
permiffion of Lord Grenville, through the hands of the 
French commiffioner, Mr. Otto. How well the yaccine 
matter thus forwarded anfwered the fanguine expectations _ 
of the Parifian phyficians, notwithftanding the journey and 
the delay, is fufficiently proved by the following extract from 
the Gazette Nationale; and other French papers furnith 
fimilar reports. 

* Gazette Nationale, Tridi, 23 Prairial, an. 8 dela Re- 

publique Frangoife, une et indivifible. 

“° On the 13th of Prairial the vaccine inoculation was 
performed on thirty children with matter fent from England, 
and according to the method recommended, Signs of in- 
fe@tion-manifefted themifelves on nine of theni at the periods 
and with the characters announced by Dr. Pearfon and other 
members of the committee inftituted at London for the vac- 
cine inoculation. It is to be remarked, that the Englith 
phyficians expreffed in their letter, ‘ that it ought to be ef- 
teemed.fortunate, on account of the time that muft elapfe be- 
tween collecting the matter and applying it, if, out of twenty 
individuals imcenlated, one only fhould take the difeafe.’ 

“ On the sth, 20th, and 21ft, eighteen children, on 

Vou. VII. Oo whom 
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whom the firft inoculation produced no effeét, were again in- 
oculated with matter collected from thofe on whom the firtt 
inoculation took effe&t. The committee continue their trials, 
and will inform the public of their further refults. 

“ Inthe name of the Medical Commitice. THOURET.” 


* The Vaccine Inftitution, which has already been fo ufeful 
in England, and which has communicated on the fubject 
with the learned in various parts of Europe to introduce the 
cow-pock inoculation, has fent us the following notice: 


« Vaccine Inftitution, Warwick-ftreet, 
Golden-fquare, July 28, 1800. 

*« Front the increafe of patients, and the numerous ap~ 
plications for eow-pock matter, the fubferibers are hereby 
informed, that it has been refolved to inoculate every Friday 
as well as Twefday, under the direction of the medical efta+ 
blifhment, which at prefent is as follows: 

“ George Pearfon, M.D. F.R.S. L. Nihell, M.D. and 

Thomas Nelfon, M.D. phyficians. 

“Thomas Keate, Efg. and John Ruth, Efq. confulting 

furgeons. 

“ R. Keate, Efg. John Gunning, Efg. and J. Carpue, Efq. 

furgeons. 

‘© A. Brande, Efg. F. Rivers, Efg. and Mr. E. Brande, 

vifiting apothecaries. 

“Mr. J. Lewis, refident apothecary, to whom letters (poft 
paid) may be addreffed. 

** The public are defired to notice, that the medical efta- 
bithment do not authenticate vaccine matter unlefs it be 
delivered under the appropriate feal of the inftitution. 

“¢ By order, WM. SANCHO, Secretary.” 


FRUCTIFICATION OF THE FUCUS NATANS. 

A fmall treatife has lately been publifhed at Madrid by 
Hippolitus Ruiz, member of the Royal Medical Society of 
that city and botanift on the expedition to Peru, under the 
title of De vera Fuct natantis fruificatione commentarius. 
As this work is fearce, the following extraét from it may 

. not 
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not be unacceptable to our botanical readers :—The author, 

who is well known by his voyage to Peru for the improye- 

ment of botany, having found in the Atlantic, on his voy- 

age back to Europe in the year 1788, a great quantity of 

floating fea-grafs, Fucus natans Linn., he carefully examined 

the bladders of this marine production, which Linneus er- 

roneoufly confidered as its fruit, but obferved nothing i 
them that could induce him to accede to the opinion of that 

eminent naturalift, In the night of the firft of Auguft, when 

in the 24th degree of north latitude, the captain fent him 

fome of thefe fuci, which had been found adhering to one 

of the ropes, and which, as foon as agitated in the water, 

exhibited blueith luminous phofphoric points. One of thefe 

he put into a veffel filled with fea-water, and obferved that, 

when the plant was moved, a phofphoric light ran along it, 

from the one end to the other, in a ferpentine direction, In 
the day-time be found white threads adhering to it along its” 
whole length, having at their extremities fmall cups and 

ears, which he immediately conjectured to be the parts oft 
fruGification long fought for without fuccefs, but which 
were exceedingly different from thofe which Linneus and 
other botanifts thought they obferved in this fpecies of 
plants. The fucus was kept four days in water; and always, 
when fhaken in a dark place, it emitted a phofphoric light 
which had a perfeét refemblance to that produced by mer- 
cury when agitated in vacuo. After the above period this 
phenomenon entirely ceafed; but the author was able to 
exhibit it at pleafure by obtaining frefh planis. The parts 
which produced the luminous appearance -were the white 
threads, before mentioned, adhering to the fucus, which ter- 

minated either in fmall cups or ears, or ears with {mall 

knobs. He, however, did not find all thefe three forms of 
the fuppofed flowers on the fame plant, but in different in- 

dividuals, He found alfo that thefe bodies could not be 

eafily feparated from the plant, even though the incrufta- 

tions with which the fucus was abundantly covered could be 

{eparated with little difficulty. From this he concluded that 

the fingle cups were the male flowers, the ears the herma-. 

phrodite, and the ears with knobs the female. 


Qo0% A writer 
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A writer in one of the foreign journals, who mentions this 
work, makes the following abteiiati ions on the fubject : — 
_“ By the kindnefs of one of my friends IT have obtained from 
Spain a fpecimen of the fuppofed flowers of the fucus natans, 
and I mutt confefs that the above defeription of the parts does 
not’ appear to me fatisfaétory. Mr. Ruiz is certainly right 
when he fays that the bladders in all the kinds of the fuwez 
contain nothing that can ferve for fructification; and the 
experiment he made by carefully ftripping -a fueus natans of 
all its bladders, in confequence of which it funk in the water, 
clearly proves, what the German botanifts have long ago ob- — 
ferved, that the bladders of all the fuci ferve to raife them 
like balloons, and to keep them floating in the water, as is 
the cafe with the wéricularia found in our ditches. . The real 
parts of fruétification in this plant have been clearly pointed 
out in various kinds of it, by Roth and Stackhoufe. What 
the! author confiders as flowers are {mall polypes, of that kind 
which Blumenbach calls Brachionus. ‘Their white colour, 
the threads with which they were conneéed, and their phof- 
phoric light, (for he found nothing of the fort in plants de- 
flitute of thefe appendages,) ought to have led him to the 
idea, that thefe bodies do not naturally belong to the plant, 
and are merely adventitious. Polypes have already often de- 
ceived botanifts, who have confidered them as the flowers of 
zoophytes without fufpecting that they might be the inha- 
bitants of them. 

<* The account given by the author of the manner in 
which this plant grows is curious. The ficus natans has 
no roots, but excrefcences by which it adheres to the bottom 
of the fea. As foon as it is full grown it becomes covered 
with bladders, which render it lighter than the water, and it 
then rifes to the furface. In this ftate it floats on the waves 
from the month of July to September; but after this period. 
it is no longer to be feen between the 24th and the 36th 
degree of north latitude. It fometimes covers very extenfive 
parts of the ocean, which, by thefe means, have the appear- 
ance of meadows.” 


©OMBINA= 
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COMBINATIONS OF LIGHT. 


The celebrated Brugnatelli has lately publifhed at Pavia, | 
in the Annali di Chimica, the following obfervations on 
light :—Light is either chemically united with bodies, or 
merely accumulated and mixed in them in a mechanical 
manner but invifible, or it is accumulated in bodies in a 
vifible ftate. 

Light chemically united with bodies, feparates itfelf from 
them in confequence of its affinity for caloric. A red heat, 
however, is not neceffary to difengage light when in this ftate, 
The black calx of manganefe fhines with great vivacity when 
thrown upon a very hot, but not ignited, plate of iron. The 
cafe is the fame with the muriat of mercury (corrofive fub- 
limat), gray calx of mercury, gray calx of antimony, all 
calcareous falts, &c. Fine fugar and fugar of milk, when 
very dry and pounded, fhine with great vivacity on a plate 
of iron which has been merely heated, but they do not ex- 
hibit the fame phenomenon on iron Grogak to a red heat. 


. Feathers, cotton, and wool, fhine when aieait lightly over.a 


piece of hot iron; and the fpots of a playing card, under the 
mecircumftances, emit a faint light... Camphor and choco 
thrown upon a piece of iron of this kind form luminaus 
vapours. Several fluids, under the fame circumftances, pro- 
duce the like effets. Oil of turpentine poured on hot iron 
gives a very perceptible light; and the cafe is the fame with 
fat, oils, fweat, wax, tallow, &c. Atmofpheric air has not 
the Jeaft influence in regard to the luminous appearance of 
thefe fubftances; as they fhine alfo in vacuo, in’ carbonic 
acid gas, in hydrogen gas, &c. Nay, feveral bodies fuffer 
their light to be difengaged when they are immerfed in ful- 
phurous acid or in boiling oil. Different bodies, under fuch 
circumftances, give different quantities of light. 

In regard to bodies in which light is merely accumu- 
lated mechanically, nothing is neceflary to render it free but 
an approximation of their parts. In this manner the light 
is, as it were, fqueezed out; as is the cafe with the quicktil- 
yer jn the barometer qien it becomes luminous, vitriolifed 

tartar, 
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tartar, and other falts, which fhine at the moment when: 
they cryftallife. This phenomenon is exhibited alfo by the 
water of the fea when it becomes phofphoric, the eye when 
fuddenly ftruck, fugar when pounded*, cream of tartar, alum 
and borax when itruck. Among mineral bodies, quartz in 
particular contains a great deal of accumulated light: to this 
head belongs the Juminous appearance of certain plants. 
Light is accumulated in a vifible ftate in the fo-called 
light magnets, which, when they have been expofed for a 
confiderable time to the light, imbibe a certain quantity of 
it, and then throw it out in the dark. Of thefe bodies, thofe 
- which deferve the firft place are the diamond, blende, and 
“the carbuncle. Lapis lazuli throws out in the dark a great 
quantity of light which it imbibes in the day-time. The 
Bologna phafphoris, which is nothing elfe than fulphat 
of barytes, does not become Juminous in the dark till it has 
been expofed for feme minutes to the light of the fun; the 
cafe is the fame with nitrat of lime. Brugnateili faw a dia- 
mond beconic luminous in the dark after it had been expofed 
to the light of a candle. Animal and vegetable matters, 
putrid fith, rotten wood, &c. fhine in this manner; alfo in~ 
dividual parts of animals, the eyes of the hyena and cats, 
the bedy of the glow-worm, &c, 


MONSTROUS SERPENT. 


The following article is copied from the Bombay Courier, 
of Aveuft 31, 1799: 

«oN letter from Amboyna, received within thefe few days, 
gives the following account of an enormous fnake, which 
snail 3 its appearance at a place called Golontala, in the ifland 

of Celebes. A Malay prow making for that port, and fi finding 
ih cduid not enter it before dark, came to anchor clofe in 
{hore for the night. One of the crew went on fhore in queft 
of betel-nut in the woods, and on his return Jay down, as 
gs fuppofed, to fleep on the beach; a common cuftom with 
people of that defcription. In the courfe of the night hig 


* When a perfon champs fine figer between the teeth in the dark, the 
mouth appears to be full of {re 
comrades 
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comrades in the boat heard his cries, and went immediately 
to his affiftance, but too late, an immenfe fnake having 
erufhed him to death. Thefe people knowing that this kind 
of {nake never diverts‘its attention from the prey which it 
has once feized until it is devoured, went boldly up to the: 
monfter and cut its head off, carrying it and the body of the 
deceafed on board their boat. The gentleman to whom we 
are indebted for this account, faw both the next morning $ 
and found, on examining the latter, that the fnake had feized 
the unhappy man by the right wrift, where the marks of the 
animal’s fangs were very diftinét; and the mangled corpfe 


_bore evident figns of having been cruthed, by the fnake twift- 


ing itfelf round the head, neck, breaft, and thigh. Our cor- 
refpondent extended the jaws of the fnake, ftiffas they were, 
wide enough to admit a body the fize of a man’s head; and 
the whole length of the animalis defcribed to have been froma 
about 28 to 30 feet, and equal in circumference to a mode- 
rate fized man. By the account of the furvivors, this kind of 
fnake fwallows men and bullocks, after having crufhed them, 
as in this inflance; which our friend, judging from the ca- 
pacity of the jaws in the ftate in which he faw them, found 
no difficulty in believing: and this furnifhes a proof that 
fimilar facts, ftated by certain naturalifts, to which many 
have refufed their belief, are entitled to more deference than 
they generally meet with.” 


METEOROLOGY. 


The heat of the prefent fummer has been very great, and 
much more uniform and uninterrupted than for many pre- 
ceding years. During the afternoon of feveral days this 
month, the thermometer in the neighbourhood of London, 
expofed in a northerly afpeét, was as high as 86° of Fahr. 


In London it was higher, owing to the heat reflected from 
the furrounding buildings. 


MEDICAL NOTICE. 


Profeffor Callifen, of Copenhagen, read lately before the 
Royal Medical Society a paper in which he fhowed that the 


external ufe of boiling water, in cafes of internal inflamma- 


7 don, 


238 Deaths. 
. ‘ . . 4 ie 
tion, produces a much fpeedier and more efficacious effect 


than veficatories. We have reafon to hope that this niatter 
“will be further examined and illuttrated. 


DEATHS. : 

On the 17th of June, at Berlin, J. Abrahamfon, the ce- 
Jebrated dye-finker. He was born in 1722, in the duchy of 
-Mecklenburgh-Strelitz, and learned, from a very indifferent 
arlift of Liffa, the art of engraving coats of arms, and of en- 
graving on gems; but, being pofletfed of an excellent genius, 
-he was able, by his own talents, combined with reflection, 
diligence, and clofe application, to raife himfelf to that de-* 
gree of celebrity to which he was fo juftly entitled. With- 
out being able to draw or to model, he difplayed in all his 
works great ability and ‘readinefs. Among his principal. ° 
produGtions may be reckoned’ his medals on the victories of 
Frederick II. during the feven years war, and particularly 
‘that on the battle of Torgau, after Ramler’s idea and a 
. drawing by Meils. He entered into the fervice of his Pruffian 
majefty in 1750. 

On the goth of June, at Gottingen, that refpectable ve- 
~ teran among the German mathematicians, Abraham Gotthelf 
Kaftner, in the eighty-firft year of hisage. He was a coun- 
| fellor of ftate to his Britannic majetty, profetfor of mathe- 
matics and natural philofophy in the univerfity of Gottin- 
gen, member of the Royal Academy of Sciences of that city,. 
of the Agricultural Society of Brunfwick Lunenburgh, of © 
the Academies of Stockholm and Berlin, of the Electoral 
Academy of the Ufeful Sciences at Erfurt, of the Academy 
of Sciences at Bologna, &c. &c. Befides poffeffing great 
mathematical knowledge, he was well acquainted with lite- 

rature in general, and had a rich vein of wit, as ' APRPATS by 
his profe writings and his epigrams. 


— 


¥ 
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SEPTEMBER 1800. 


I. On the Eleétricity excited by the mere Contaét of conducting 
Subflances of different Kinds, Ina Letter from Mr, ALEX- 
anper Vota, F.R.S. Profeffor of Natural Philofophy 
in the Univerfity of Pavia, to the Right Hon. Sir JosEr# 
Banks, Bart. K.B. P.R.S.* 


Como in the Milanefe, March 20, 1800- 


Arrer a long filence, for which T fhall offer no apology, 


T have the pleafure of communicating to you, and through 


you to the Royal Society, fome firiking refults I have ob- 
tained in purfuing my experiments on electricity excited by 
the mere mutual contaé of different kinds of metal, and 
even by that of other conduétors, alfo different from each 
other, either liquid or containing fome liquid, to which they 
are properly indebted for their condu@ting power. The prin- 
cipal of thefe refults, which comprehends nearly all the reft, 
is the conftru@tion of an apparatus having a refemblance in 
its effects (that is to fay, in the fhock it is capable of making 
the arms, &c. expertence) to the Leyden flafk, or, rather, to 
an cle&tric battery weakly, charged acting inceflantly, which 
fhould charge itfelf after each explofion ; and, in a word, 
which fhould have an inexhauftible charge, a perpetual ac- 
tion or impulfe on the eleétric fluid; but which differs from 


- it effentially both by this continual action, which is peculiar 


* Tranflated from the author’s paper publifhed in French in the Phi- 


Jofophical Tranfactions for 1800, part 2. 
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to it, and becaufe, inftead of confifting, like the common 
electric jars and batteries, of one or more infulating plates 
or thin ftrata of tllofe bodies which are alone thought to be 
eleGiric, armed with conduétors, or bodies called non-eleciric, 
this new apparatus is formed merely of feveral of the latter 
botlies, cliofen from among thofé which are the beft con- 
ductors, and therefore the moft remote, as has hitherto been 
believed, from the electric natare. The apparatus to which 
T allude, and which will, no doubt, aftonith you, is only the 
affemblage of a number of good conduétors of different kinds 
arranged 1 in a certain manner. ‘Thirty, forty, fixty, or more 
pieces of copper, or rather filver, applied each to a piece of 


tin, or zinc, which is much better, and as many ftrata of 


water, or any other liquid which may be a better conductor, 
fuch as falt water, ley, &e. or pieces of pafteboard, fkin, &c. 
well foaked m thefe liquids; fuch ftrata interpofed between 
every pair of combination of two different metals in an alternate 
feries, and always in the fame order of thefe three kinds of 
conduétors, are all that is neceffary for conftituting my new 
inftrumernt, which, as I have faid, imitates the effects of the 
Leyden flafk, or of eleétric batteries, by communicating the 
fame fhock as thefe do; but which, indeed, is far inferior to 
the aétivity of thefe batteries wheri highly charged, either in 
regard to the farce and noife of the explofions, the fpark, the 
diftance at which the difchargé may be effected, &c. as it 
equals orily the effects of a battery very weakly charged, 
though of irmmenfe capacity: in other refpects, how ever, it 
far furpaffes the virtue and power of thete batteries, as it has 
no ileed, like thefe, of being previoufly charged by means of 
forcign eleétricity, and as it is ¢apable of giving a fhock 
every time it Is properly touched, however often it may be. 
‘To this apparatus, thuch more fimilar at bottom, as I fhall 
fhow, and even fuch as [ have conftructed it, in its form to 
the natural ele&iric organ of the torpedo or ele Stric.eel, &e. 
than to the Leyden flatk and electric batteries, I w ould with 
to give the name of the artificial eleétric organ: and, indeed, 


is it not, like it, compofed entircly of conducting bodies ?° 


Is it not alfo active of itfelf without any previous charae, 
without the aid of any electricity excited by any of the means 
hitherto 
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hitherto known? Does it not aé inceffantly, and without 
intermiffion? And, in the faft place, is it not capable of 
giving every moment fhocks of greater or lefs ftrength, ac- 
cording to circumftances—fhocks which are renewed by 
each new touch, and which, when thus repeated or con- 
tinued for a certain time, produce the fame torpor in the 
limbs as is occafioned by the torpedo, &c.? 

I fhall now give a more particular defcription of this ap- 
paratus and of others analogous to it, as well as of the moft 
remarkable experiments made with them. 

I provide a few dozens of fmall round plates or ditks of 
copper, brafs, or rather filver, an inch in* diameter more or 
Jefs (pieces of coin for example), and an equal number of 
plates of tin, or, what is better, of zinc, nearly of the fame 
fize and figure. I make ufe of the term zearly, becaufe great 
precifion is not neceffary, and the fize in general, as well as 
the figure of the metallic pieces, is merely arbitrary: care 
only muft be taken that they may be capable of being con- 
veniently arranged one above the other, in the form of a co- 
Jumn. I prepare alfo a pretty Jaree number of circular 
pieces of pafteboard, or any other fpongy matter capable of 
imbibing and retaining a great deal of water or moifture, with 
which they muft be well impregnated in order to enfure fuc- 
cefs to the experiments. Thefe circular pieces of pafteboard, 
which I fhall call moiftened difks, I make a little fmaller than 
the plates of metal, in order that, when interpofed between 
them, as { fhall hereafter defcribe, they may not projeét be- 
yond them, 

‘Having ali thefe pieces ready in a good ftate, that is to 
fay, the metallic difks very clean and dry, and the non-me- 
tallie ones well moiftened with common water, or, what is 
mych better, falt water, and flightly wiped that the moifture 
may not drop off, I have nothing to do but to arrange them, 
a matter exceedingly fimple and eafy. { 

I place then horizontally, on a table or any other ftand, 
one of the metallie pieces, for example one of filver, and over 
the firft I adapt one of zinc; on the fecond [ place one of 
the moiftened difks, then another plate of filver followed 
4mmediately by another of zinc, over which I place another 
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of the moiftened difks. In this manner I continue coupling 

a plate of filver with one of zinc, and always in the fame 
order, that is to fay, the filyer below and the zinc above it, 

er vice verfa, according as I have begun, and interpofe be- 

tween each of thefe couples a moiftened difk. I continue 

to form, of feveral of thefe ftories, a column as high as pof- 

fible without any danger of its falling. 

But, if it contain about twenty of thefe ftories or couples 
of metal, it will be capable not only of emitting figns of _ 
electricity by Cavallo’s eleCtrometer, affifted by a condenfer, 
beyond ten or fifteen degrees, and of charging this condenfer 
by mere contaét fo as to make it emit a fpark, &c. but of 
giving to the fingers with which its extremities (the bottont 
and top of the column) have been touched feveral fmall 
fhocks, more or lefs frequent, according as the touching has 
been repeated. Each of thefe fhocks i a perfect refem-" 
blance to that flight fhock experienced from a Leyden flafk 
weakly charged, or a battery {till more weakly charged, or a 
torpedo in an exececinghy languifhing ftate, whieh imitates 
flill better the effe&ts of my apparatus by the-feries of re- 
peated fhocks which it can continually communicate. 

To obtain fuch flight fhocks from this apparatus which 
I have defcribed, and which is ftill too fmall for great effets, 
it is neceflary that the fingers, with which the two extre- 
mities are to be touched at the fame time, fhould be dipped 
in water, fo that the fkin, which otherwife is not a good 
conduétor, may he well moiftened. To fuceeed with more 
certainty, and receive ftronger fhocks, a communication 
muft be made, by means of a metallic plate fufficiently large, 


_ or a large metallic wire, between the bottom of the column 


(that is to fay, the lower piece of metal,) and water contained 
in a bafon or large cup, in which one, two, or three fingers, 
or the whole hand is to be immerfed, while you touch the 
top or upper extremity (the uppermoft or one of the upper- 
moft plates of the column) with the clean extremity of an- 
other metallic plate held in the other hand, which muft be 
very moift, and embrace a large furface of the plate held 
very faft. By proceeding in this manner, I can,obtain’a’ 
final pricking or flight fhock in one or two articulations of 

a finger 


- 
. ; “ 
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finger immerfed in the water of the bafon, by touching, 
with the plate grafped in the other hand, the fourth or even 
third pair of metallic pieces. By touching. then the fifth, 
the fixth, and the reft in fucceflfion tll I come:to the latt, 
which forms the head of the column, it is curious to obferve 
how the fhocks gradually increafe in force. But this force 
is fuch, that I receive from a column formed of twenty pairs 
of pieces (not more) fhocks which affect the whole finger with 
confiderable pain if it be immerfed alone in the water of the 
bafon; which extend (without pain) as far as the wrilt, and 
even to the elbow, if the whole hand, or the greater part of 
it, be immerfed; and are felt alfo in the wrilt of the other 
hand. 

I fill fuppofe that all the neceflary attention has been em- 
ployed in the conftruction of the column, and that each pair 
or couple of metallic pieces, refulting from a plate of filver 
applied over one of zinc, is in communication with the fol- 
lowing couple by a fufficient firatum of moifiure, confifting 
of falt water rather than common water, or bya piece of pafte- 
board, fkin, or any thing of the fame kind well impregnated 
with this falt water. The difk muft not be too fmail, and 
its furface muft adhere clofely to thofe of the metallic plates 
between which it is placed. This exact and extenfive appli- - 
cation of moittened difks is very important, whereas the me- 
tallic plates of each pair may only touch each other in a few 
points, provided that their contact is immiediate. 

_ All this fhows that, if the contact of the metals with each 
other in fome points only, be fufficient (as they are excellent 
conductors) to give a free paflage to a moderately ftrong 
current of electricity, the cafeis not the fame with liquids, 
or bodies ithpregnated with moifture, which are conductors 
much lefs perfect; and which, confequently, have need of 
more ample contaét with metallic condu&ors, and {till more 
with each other, in order that the electric fluid may eafily 
pafs, and that it may not be too much retarded in its courte ; 
efpecially when it is moved with very little force, as in the 
prefent cafe, 

In a word, the effects of my apparatus, that is to fay, the 
fhocks felt, are confiderably more fenfible in proportion as. 

the 
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the temperature of the ambient air, or that of the water or 
moiftened difks which enter into the compofition of the co- 
lumn, and that of the water even in the bafon, is warmer, 
as heat renders the water a better conductor. But almoft all 
the falts, and particularly common falt, will render it a ftill 
better. This is one of the reafons, if not the only one, why 
it is fo advantageous that the water of the bafon, and, above 
all, that interpofed between each pair of metallic plates, as 
well as the water with which the circular pieces of pafteboard 
are imipregnated, &c. fhould be fault water, as already ob- 
ferved, 
But all thefe means and all thefe attentions have only a 
limited advantage, and will never occafion your receiving 
very ftrong fhocks as long as the apparatus confifts but of 
one column, formed only of twenty pair of plates, even 
though they may confift of the two metals propereft for 
thefe experiments, viz. filver and zinc; for if they were 
filver and lead, or tin, or copper and tin, the half of the 
effect would not be produced, unlefs the weaker effect of 
each pair were fupplied by a much greater number. What 
really increafes the electric power of this apparatus, and to 
fuch a degree as to make it equal or furpafs that of the tor- 
pedo or electric eel, is the number of plates arranged in fuch 
a manner, and with the attention before mentioned. If to 
the twenty pairs above delcribed twenty or thirty others be 
added difpofed in the fame order, the thocks which may be 
communicated by a column Jenethened in this manner will 
be much ftronger, and extend to both arms as far as the 
fhoulder; and efpecially of that, the hand of which has been 
immerfed in the water: this hand, with the whole arm, will 
remain more or lefs benumbed, if by frequently renewing 
the touches thefe fhocks be made to fueceed each other ra- 
pidly, and without intermiffion. This will be the cafe if 
the whole hand, or the greater part of it, be immerfed in the 
water of the bafon ; but if only one finger be immerfed, either 
wholly or in part, the thocks being almoft entirely concen- 
traicd in it alone, will become fo much the more painful, 
and {fo acute as to be fearcely fupportable. 
It may readily be conceived that this column, formed of 


forty 
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forty or fifty couples of metals, which gives fhocks more than 
moderate to both the arms of one perfon, is capable of giving 
fenfible thocks alfo to feveral perfons, ‘holding each other by 
the hands ({tifficiently moift) fo as to form an uninterrupted 
chain. 

I fhall now return to the mechanical conftru@tion of my 
apparatus, which is fufceptible of feveral variations, and de- 
feribe not all thofe which I have invented or made, either on 
a fmiall or a large feale, but only a few, which are either cu- 
rious or ufeful, which exhibit fome real advantage, as being 
eafier or fooner conftructed, and which are certain in their 
effects, or can be longer preferved in good order. 

I fhall begin by one which, uniting nearly all thefe advan- 
tages, differs moft in its figure from the columnar apparatus 
above defcribed, but which is attended with the inconveni- 
ence of being much more voluminous. This new appara- 
tus, which I fhall call a cowronne de tafjes (a chain of cups), 
is reprefented Plate VIII. fig. 1. 

I difpofe, therefore, a row of feveral bafons or cups of any 
matter whatever, except metal, fuch as wocd, fhell, earth, 
or rather glafs (fmall tumblers or drinking glaffes are the 
moft convenient), half filled with pure water, or rather falt 
water or ley: they are made all to communicate by forming 
them into a fort of chain, by means of fo many metallic arcs, 
one arm of which, Sa, or only the extremity S, immerfed 
in one of the tumblers, is of copper or brafs, or rather of 
copper plated with filver; and the other, Za, immerfed into 
the next tumbler, is of tin, or rather of zinc. I {hall here 
obferve, that ley and other alkaline liquors are preferable 
when one of the metals to be immerfed is tin: falt water is 
preferable when it is zinc. The two metals of which each 
are is compofed, are foldered together in any part above that 
which is immerfed in the liquor, and which muf touch it 
with a furface fufficiently large: it is neceffary therefore that 
this part fhould be a plate of an inch fquare, or very little 
lefs; the re(t of the arc may be as much narrower a3 you 
choofe, and even a fimple metallic wire. It may alfo confift 
of a third metal different from the two immerfed into the 
tumblers, &nce the action on the-electric fluid which refults 


from 
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from all the contacts of feveral metals that immediately fue- 
ceed each other, or the force with which this fluid is at lat 
impelled, is abfolutely the fame, or nearly fo, as that which 
it would have received by the immedtate contact of the firft 
metal with the laft without ‘any intermediate metals, as I 
have afcertained by direct experiments, of whiclr I fhall have 
eccafion to fpeak hereafter, 

© A feries of 30, 40, or 60 of thefe tumblers connested with 
each’ other in: this manner, and ranged either in a ftraight 
or curved Jine, or bent in every manner poflible, forms the 
whole. of this new apparatus, which at bottom and in fub- 
fiance is the fame as the other columnar one above defcribed ; 
as the efiential part, which confifts in the immediate commu- 
nication of the different metals which form each couple, and 
the mediate communication of one couple with the other, 
viz. by the intervention of a humid conduétor, exift in the 
ene as well as the other. 

Tn regard to the manner of trying thefe tumblers, and the 
different experiments for which they may be employed, there 
‘is no need of faying a great deal after the ample explanation 
T have already given refpeéting the columnar apparatus. It 
may be readily ‘comprehended, that to obtain a fhock it will 
be foflicient to immerfe one hand into one of the tumblers, 
and a finger of the other hand into another of the tumblers 
at a confiderable diftance from the former: that this fhock 
will be ftronger the further thefe claffes are from each others 
that is to fay, In proportion to the number of the interme- 
diate glaffes, and confequently, that the ftrongeft fhoek will 
he received when you touch the firft and laft end of the 
chain: It will be readily comprehended alfo, how and why 
the experiments will fueceed much, better by grafping and 
holding faft in one hand, well moiftened, a pretty large 
plate of metal (in order that the communication ‘may be 
more perfect, and formed im a great‘number of points), and 
touching with this plate the water in the tumbler, or rather 
the metallic arc, while the other is immerfed in the other 
diftant tumbler, or torches with a plate, grafped in the like 
manner, the are of the latter. In a word, one may com- 
prehend and eyen forefee the fuccels of a great variely of 

BD) experiments 
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‘experiments which may bé made with this apparatus or chain 
of cups much more eafily, and in a manner more evident, 
and which, if I may be allowed the expreflion, fpeak more 
to the eyes than thofe with the columnar apparatus. | I {hall 
therefore forbear from defcribing a great number of thefe ex- 
periments, which may be eafily guefied; and fhall relate only 
a few which are no lefs inftruStive than amufing: 

Let three twenties of thefe tumblers be ranged, and con- 
nected with each other by metallic arcs, but in fuch a man- 
ner, that, for the firft twenty, thefe arcs fhall be turned in 
the fame direction ; for example, the arm of filver turned to 
the left, and the arm of zinc to the right; and for the fecond 
twenty in a contrary direction, that is to fay, the zinc to the 
left, and the filver to the right: in the laft place, for the third 
twenty, the filver to the left; as is the cafe in regard to the 
firft. When every thing is thus arranged, immerfe one 
finger in the water of the firft tumbler, and, with the plate 
grafped in the other hand, as above directed; touch the firft 
metallic arc (that which joins the firt tumbler to the 
fecond), then the other are which joins the fecond and third 
tumbler, and fo on, in fuccefiion, till you have touched them 
all. If the water be very falt and luke-warm, and the fkin 
of the hands well moiftened and foftened; you will already 
begin to feel a flight fhock in the finger when you have 
touched the fourth or fifth are (I have experienced it fome- 
times very diftingtly by touching the third), and by fuccef- 
fively proceeding to the fixth and the feventh, &c. the fhocks 
will gradually increafe in force to the twentieth arc, that is 
to fay, to the laft of thofe turned in the fame direction; but 
by proceeding onwards to the a1ft, 22d, 23d, or 1ft, ad, 3d, 
of the fecond twenty, in which they are all turned in a con- 
trary direction, the fhocks will each time become weaker, fo 
that at the 36th or 37th, they will be imperceptible, and be 
entirely null at the goth, beyond which (and beginning the 
third twenty, oppofed to the fecond and analogous to the 
firft,) the fhocks will be imperceptible to the 44th or 45th 
are; but they will begin to become fenfible, and to increafe 
gradually, in proportion as you advance to the 6oth, where 
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they will have attained the fame force as that of the oth 
are. 

If the twenty arcs in the middle were all turned in the. 
fame direction as the preceding twenty and the following 
twenty, that is to fay, if the whole 60 confpired to impel the 
ele&tric fluid in the fame dire&tion, it may readily be com- 
prehended how much greater the effect will be at the end, 
and how much ftronger the fhock; and it may be compre- 
hended, in general, to what point it muft be weakened in all 
cafes where a greater or fmaller number of thefe forces act 
contrary to each other by an inverted pofition of metals. 

If the chain be in any part interrupted, either by one of 
the tumblers being empty of water, or one of the metallic 
arcs being removed or divided into two pieces, you will re-, 
ceive no fhock when you immerfe your finger into the water 
of the firft and another into that of the laft veffel; but you 
will have it ftrong or weak, according to circumftances 
(leaving thefe fingers immerfed), at the moment when the 
interrupted communication is reftored ; at the moment when 
another perfon fhall immerfe into the two tumblers, where 
the arc is wanting, two of his-fingers (which will aHo receive 
a flight fhock), or rather, when he fhall immerfe the fame 
are which has been taken away, or any other; and in the 
cafe of the arc feparated into two pieces, at the moment when 
thefe pieces are again brought into mutual contac (in which 
cafe the fhock will be ftronger than in any other); and, 
laftly, in the cafe of the empty tumbler, at the moment when 
water poured into it fhall rife to the two metallic arms im- 
merfed in this cup which before were dry. 

“When the chain of cups is of fafficient length, and ca~ 
pable of giving a ftrong fhock, you will experience one, 
though Katich weake?, even though you keep immerfed two 
fingers, or the two hands, m one bafon of water of pretty 
large fize, in which the firft and: laft metallic ares are made 
to terminate: provided that either of thefe hands thus im- 
merfed, or rather both of them, be kept refpe&tively in cone 
tact, of nearly in conta, with thefe arcs, you will, I fay, 
experience a fhock at the moment when (the chain being 

interrupted 
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interrupted in any part) the communication is reftored, and 
the circle completed in any of the ways before mentioned. 
One might be furprifed that in this circle the electric cur- 
rent haying a free paflage through an uninterrupted mafs of 
water, that which fills the bafon, fhould quit this good con- 
duétor to throw itfelf and purfue its courfe through the body 
of the perfon who holds bis hands immerfed in the fame 
water, and thus to take a longer paflage. But the furprife 
will ceafe if we refle&t, that living and warm animal fub- 
ftances, and above all, their humours, are, in general, better 
condustors than water. As the body, then, of the perfon 
who immerfes his hands in the water, affords an eafier paf- 
faze than this water does to the ele&tric current, the latter 
muft prefer it though a little longer. In a word, the 
eleGtric fluid, when it mutt traverfe imperfeé&t conduétors in 
a large quantity, and particularly moift conductors, has a 
propenfity to extend itfelf in a larger ftream, or to divide 
itfelf into feveral, and even to purfue a winding courle, as it 
thereby finds lefs refiftance than by following one fingle chan- 
nel, though fhorter; in the prefent cafe it is only a part of the 
eleStric current, which, leaving the water, purfues this new 
route through the body of the perfon, and traverfes it from 
the one arm to the other: a greater or lefs part pafles through 
the water in the veffel. This is the reafon why the fhock 
experienced is much weaker than when the eleétric current 
is not divided when the perfon alone forms the communica~- 
tion between one are and another, &c. 

From thefe experiments one might believe, that when the 
torpedo wifhes to communicate a {hock to the arms of a man 
or to animals which touch it, or which approach its body 
under the water (which fhock is much weaker than what 
the fith can give out of the water), it has nothing to do but 
to bring together fome of the parts of its eleCtric organ in 
that place, where, by fome interval, the communication is 
interrupted, to remove the interruptions from between the 
columns of which the faid organ is formed, or from between 
its membranes in the form of thin difks, which lie one above 
the other from the bottom to the fummit of each column: 
it has, I fay, nothing to do but to remove thefe interrup- 
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‘tions in one or more places, and to, produce there the 
requifite conta¢t, either by compreffing thefe columns, or by 
making fome moifture to flow in between the pellicles or 


diaphragms which have been feparated, &c. This is what may” 


be, and what I really conclude to be, the tafk of the torpedo 
when it gives a fhock; for all the reft, the impulfe and :move- 
ment communicated to the electric fluid, is only a neceflary 
effect of its fingular organ, formed, as is feen, of a very nu- 
merous feries of conduétors, which I have every reafon to 
believe fufficiently different from each other to be ewezters 
of the electric fluid by their mutual contaéts; and to fuppofe 
them ranged in a manner proper for impelling that fluid 
with a fuficient force from top to bottom, or from the 
bottom to the top, and for determining a current capable of 
producing the fhock, &c. as foon and a’ often as all the ne- 
ceffary contacts and communications take place. 

But Jet us now leave the torpedo, and its natural eleétric 
organ, and return to the artificial electric organ of my in- 
vention, and particularly to my firft columnar apparatus, that 
which imitates the firft even in its form (for that compofed 

of tumblers is different in that refpect), I might fay fome- 
thing alfo in regard to the conftruétion of the faid apparatus 
with Ales or a chain of glaffes ; for example, that the firft 
and laft tumbler fhould be of fuch a fize that, when necef- 
fary, the whole hand might be immerfed in it, &c.3 but, to 
enter into all thefe details: would require too much time. 
’ To regard to the columnar apparatus, I endeavoured to dif- 
cover the means of lengthening it a great deal by multiplying 
the metallic plates in fuch a manner as not to tumble down’; 
-and I difcovered, befides others, the following, which are 
reprefented | in the annexed figures. (Plate VIII. fig. 2, 3,4.) 

In Fig. 2, mm mm are ia? three, four, or more in num- 
ber, pehieh rife from the eae of the column, and confine, 
as in a cage, the plates or difks, placed each above the other 
in fuch Hig nibes and to fuch a height as you choofe, and 
which thus prevent them from falling. The rods may be of 
glafs, wood, or metal, “only that, in’ “the lat cafe, you mutt 
prevent them from coming into immediate contact with the 
plates ; ; which may be done either by covering each of them 
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with a glafs tube, or interpofing between them and the co~ 
jumn a few ftripes of wax cloth, oiled paper, or even plain 
paper, and, in a word, any other body that may either be a 
‘-vobibent or a bad conduétor: wood or paper will be fuffici- 
entlytfo for our purpofe, provided only that they are not very 
damp or moift. 

\But the beft expedient, when you with to form an appa- 
ratus to confift of a great number of plates, above 60, 80, 
or 100 for example, is, to divide the column into two or 
more, as feen Fig. 3 and 4, (Plate VITI.) where the pieces 
all have their refpeétive pofitions and communication as if 
there were only one column. Fig. 4, as well as Fig. 3, may 
indeed be confidered as a bent column. 

In all thefe figures the different metallic plates are denoted 
by the letters S and Z (which are the initials of filver and 
zine); and the moiflened difks (of pafieboard, fk, &c. in- 
terpofed between each pair of metals), are reprefented by a 
black ftratum. The plates of metal may either be laid fimply 
upon each other and fo brought into union in an indefi- 
nite number of points, or they may be foldered together. 
Tt is altogether indifferent whichever of thefe methods be 
followed. cc, ec, cc, are the metallic plates which form 
a communication between each column, or fection of a 
column, and another; and 44, 54, bb, are the bafons of 
water in communication with the lower part or extremities 
of thefe columns. 

An apparatus thus prepared is exceedingly convenient 
without being bulky ; and it might be rendered portable, with 
ftill more eafe and fafety, by means of circular cafes or 
tubes, in which each column might be inclofed and preferved. 
It is only to be regretted that it does not long continue ina 
good ftate: the moiftened difks become dry in one or two 
days to fuch a decree that they muft be again moiltened ; 
which, however, may be done without taking to pieces the 
whole apparatus, by immerfing the columns, completely 
formed, in water, and wiping them, when taken out fome 
time after, with a cloth, or in any other manner. 

The beft method of making an inftrument as durable as 
éan be wifhed, would be, to inclofe and confine the water 
| la at witerpofed 
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interpofed between each pair of metals, and to fix thefe me- 
tallic plates in their places by enveloping the whole column 
with wax or pitch: but this would be fomewhat difficult in 
the execution, and would require a great deal of patience. 
J have, however, fucceeded; and have formed in this man- 
ner two cylinders confifting of twenty pair of metals, which 
can {till be employed though made fevera] weeks, and which, 
I hope, will be ferviceable for months. 

Thefe cylinders are attended with this advantage, that 
they may be employed for experiments either in an erect, 
mcelined, or lying pofition, according as you choofe, or even 
immerfed in water, provided the top of it be above the furface 
of the fluid: they might alfo give a fhock when entirely im- 
merfed if they contained a greater number of plates, or if 
feveral of thefe cylinders were joined together, and if there 
were any interruption that could be removed at pleafure, &e. 
by which means thefe cylinders would have a pretty good re- 
femblance to the electric eel; and, to have a better refem- 
blance to it even externally, they might be joined together 
by.pliable metallic wires or {crew-fprings, and then covered 
with a fkin terminated by a head and tail properly formed, &c, 

The effects fenfible to our organs produced by an appa- 
ratus formed of 40 or 50 pair of plates. (and even by a fmaller, 
if one of the metals be filver or copper and the other zinc,) 
are reduced merely to hocks: the current of the electric fluid, 
impelled and excited by fuch a number and variety of dif- 
ferent conductors, filver, zinc, and water, difpofed alternately 
in the manner above deferibed, excites not only contractions 
and fpafms in the mufcles, convulfions more or lefs violent 
jn the limbs through which it pafies in its courfe; but it’ 
irritates alfo the organs of tafte, fight, hearing, and feeling, 
properly fo called, and produces jn them fenfations peculiar 
to each. ‘« ee. 

And firft, in regard to the fenfe of feeling: If, by means’ 
of an ample contact of the hand (well moiftened) with a 
plate of metal, or rather, by immerfing the,hand to a con- 
tiderable depth in the water of the bafon, I efiablith on one 
fide a good communication with one of the extremities of my 
e/ectro-motive apparatus, (we. mu give new names to inftru- 
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“ments that are new not only in their form, but in their effects 


or the principle on which they depend); and on the other £ 
apply the forehead, eye-lid, tip of the nofe, alfo well moift- 
ened, ot any other part of the body where the fkin 1s very 
delicate: if I apply, I fay, with a little preffure, any one of 
thefe delicate parts, well moiftened, to the point of a me- 
tallic wire, communicating properly with the other extremity 
of the faid apparatus, I experience, at the moment that the 
conducting circle is completed, at the place of the fkin 
touched, and a little beyond it, a blow and a prick, which 
fuddenly paffes, and is repeated as many times as the circle is 
interrupted and reftored; fo that, if thefe alternations be fre- 
quent, they occafion a very difagreeable quivering and prick- 
ing. But if all thefe communications continue without thefe 
alternations, without the leaft interruption of the circle, I 
feel nothing for fome moments; afterwards, however, there 
begins ‘at the part applied to the end of the wire, another 
fenfation, which is a fharp pain (without fhock), limited pre- 
cifely by the points of contact, a quivering, not only conti- 
nued, but which always goes on increafing to fuch a degree, 
that im a litile time it becomes indiippoutablt and does not 
ceafe till the circle is interrupted. 

What proof more evident of the continuation of the elec- 
tric current as long’ as the communication of the conductors 
forming the Shale is continued ?—and that fuch a current 
is only fufpended by interrupting that communication? This 
endlefs circulation of the eleCtric fluid (this perpetual motion) 
may appear paradoxical and even inexplieable,. but it is no 
Jefs true and real; and you feel it, as I may fay, with your 
hands. Another evident proof may be drawn from this cir- 
cumftance, that in fuch experiments you often experience, 
at the moment when the circle is fuddenly interrupted, a 
fhock, a pricking, an agitation, according to circumftances, 


_in the fame manneras at the moment when it is completed ; 


with this only difference, that thefe fenfations, occafioned by: 
a kind of reflux of the eleétric fluid, or by the fhock which 
arifes from the fudden fufpenfion of its current, are of lefs 


ftrength. But I have no need, and this is not the place to 


bring forward proofs of fuch an endlefs circulation of the: 
5 electric 
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ele&tric fluid in a circle of conductors, ‘where there are fome, 
which, by being of a different kind, perform, by their mu- 
tual contact, the office of exciters or movers: this propofi- 
tion, which I advanced in my firft refearches and difcoveries 
on the fubject of galvanifm, and always maintained by fup- 
porting them with new faéts and experiments, will, I hope, 
meet with no oppofers. 

Recurring to the fenfation of pain which is felt in the ex- 
periments above deferibed, I muft add, that if this pain be 
very ftrong and pricking in the parts covered by the fkin, it 
rs much more fo in thofe where the fkin has been taken off— 
in'recent wounds for example. If by chance there fhould be 
a fmall incifion or bit of the fkin rubbed off in the’ finger 
which I immerfe in the water that communicates with one 
of the extremities of the e/e&ro-motive apparatus, I experience 
there a pain fo acute, when, by eftablifhing the proper com- 
munication with the other extremity, I complete the circle, 
that I mutt foon defift from the experiment; that is to fay, 
mutt withdraw my finger, or interrupt the circle in fome 
other manner. I will fay more; that I cannot even endure 
it above a few feconds when the part of the apparatus which 
I put in play, or the whole apparatus, contains only twenty 
pair of plates, or about that number. 

One thing, which I muft ftill remark, is, that all thefe 
fenfations of pricking and pain are fironger and fharper, 
every thing elfe being equal, when the part of the body 
which is to feel them ts towards the negative electricity; 
that is to fay, placed in fuch a manner in the conducting 
circle, that the electric fluid traverfing that circle is not di- 
rected towards that fenfible part, does not advance towards 
it, and enter from the outfide inwards, but takes its direction 
from the infide outwards; in a word, that it iffues from it: 
in regard to which it ts neceflary to know, of the two metals 
that enter by pairs into the conftru@tien of the machine, 
which is the one that gives off to the other. But I had al- 
ready determined this refpeéting all the metals by other ex- 
periments, publifhed a long time ago at the end of my firft 
memoirs on galvanifm. I fhall therefore fay nothing fnr- 
ther here, than that the whole is completely confirmed by” _ 
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the experiments, equally and ftill more demonftrative and 
ftriking, with which I am at prefent employed. 

In regard to the fenfe of tafte, I had before difcoveted, and 
publithed in thefe firft memoirs, where I found myfelf obliged 
to combat the pretended anima! electricity of Galvani, and te 
declare it an external electricity moved by the mutual contact 
of metals of different kinds,—I had difcovered, I fay, ii con- 
fequence of this power which I afcribed to metals, thdt twd 
pieces of thefe different metals, and particularly one of filver 
and one of zinc; applied ih a proper riianner; excited at the 
tip of the tongue very fenfible fenfations of tafte; that the 
tafte was decidedly acid; if, the tip df the tongue being tuined 
towards the zinc, the electric current proceeded againit’ if; 
and entered it; and that another tafte, lets firong but more 
difagreeable, acrid, and inclining to alkaline, was felt, if (the 
pofition of the metals being reverfed) the eleétric current 
iffued from the tip of the tongue; that thefe fenfations eon= 
tinued and received even an incréafe for fevera] feconds, if 
the mutual contaét of the two metals was maintained, and if 
the conduéting circle was nowhere interrupted: But when 
I have faid- here, that exactly the fame phenomena take 
place when you try, inftead of one pair of thefé metallic 
pieces; an affemblage of feveral of them ranged in the proper 
manner; and that the faid fenfations of tafte, whether acid 
or alkaline, iricreafe but a little with the number of thefe 
pairs, I have faid the whole. It only reniains for rhe to add 
that, if the apparatus put in play for thefe experiments on 
the tongue be formed of a fufficiently large number of me- 
tallic pairs of this kind; for example, if it contain 30, 40; 


or more, the tongue experiences not ottly the fenfation of 


tafte already mentioned, but, befides that, a blow which it 
receives at the moment when the circle is completedy and 
which occdfions in it a pricking more or lef$ painful, but 
fleeting, followed fomé moments after by a durable fenfation 
of tafte. This blow produces even @ convulfion or agitation 


_ of a part or of the whole of the torigue; when the apparatus; 


formed of a ftill greater number of pairs of the faid thetals; 
is more active, and if, by means of good conitniiticdtilig 
Vor; VII; Rr conductorss 


306 On the Elcétricity tncited By the” 


eonduGtors, the electric current which it excites be able to 


pals every where with perfect freedom. - 

I muft often recur to, and mfift on, this laft Paso 
becaufe it is effential im all experiments when you wifh to 
obtain fenfible effects on the body, or commotions in the. 
limbs, or fenfations in the organs of the fenfes. It is necef- 
fary, therefore, that the non-metallic condu&tors which enter 
into the circle fhould be as good’ comduétors as poffible, well 
moiftened (if they are not themfelves liquid) with water, or 
with any other liquid that may be a better conductor than 
pure water; and it is neceflary, befides, that the well moift- 
ened furfaces, by which they communicate with the metallic 
conduétor, fhould be fuficiently large. The communication 
ought to’be confined or reduced to a fmall number of points 
of contact only in that place where you with to con¢entrate 
the electri¢ aétion or one of the moft fenfible parts-of the 
body, on any of the fenfitive nerves, &c. as I have alteady 
remarked in fpeaking of the experiments on feeling, viz, 
thofe by which acute pains are excited in different parts. 
The beft method which I have’ found for producing on the: 
tongue all the fenfations above defcribed, is, to apply the tip: 
of it to the pointed extremity. (which, however, muft not be 
too much fo) of a metallic rod, which I make to commu- 
nicate properly, as in the other experiments, with one of the 
extremities of my apparatus, and to eftablifh a good commu- 
nication between the hand, or, what is better, both the hands 
together, and the other extremity. This application of the 
tip of the tommue to the end of the metallic rod, may either 
exift already, when you are going to make the other commu- 
nication to complete the circle (when you are going to im~ 
merfe your hand into the water of the bafon), or be made 
after the eftablifhment of this communication, while the hand 
is immerfed; and in the latter cafe I think I feel the prick~ 
ing and fhock in the tongue, a very fhort time before’actual 
contact. Yes; it always appears to me, particularly if I ad- 
vance the tip of my tongue gradually, that, when it has ar- 
tived within a very fmall diftance of the metal, the eleétrie 
Suid (E would almoft fay fpark), overcoming this interval, 
darts forwards to {trike it. 
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In regard to the fenfe of fight, which I alfo found might 
be affected by the weak current of the electric fluid, arifing 
from the mutual contact of two different metals in general, 
and in particular, of a piece of filver and one ef zine, it was 
natural to expect that the fenfation of Heht, excited by my 
new apparatus, would be ftronger in proportion as it con- 
tained a greater number of pieces of thefe metals; each pair 
of which, arranged in the proper manner, adds a degree of 
force to the fatd eleétric current, as all the other-experiments 
fhow, and particularly thofe with the electrometer afiitted 
by the condenfer, which I have only mentioned, aad which 
T fhall defcribe on another occafion. But I was furprifed 
to find that, with 10, 20, 30 pairs, aad more, the flath pro- 
duced neither appeared longer and more extended, nor much 
brighter than wath one pair. It ts true, however, that this 
fenfation of weak and tranfient light, is excited by fuch an 
apparatus much eaficr and in different ways. To fucceed, 
indeed, with one pair, the following are almoft the only 
methods; vz, that one of the metallic pieces fhould be ap- 
plied to the ball of the eye, or the eye-lid well moiftened, 
and that it fhould be made to touch the other metal applied 
to the other eye, or held in the mouth, which produces a 
a flafh much more beautiful; or, that this fecond metallie 
piece fhould be held in the moiftened hand and then brought: 
into contact with the former; or, in the laft place, that thefe 
two plates fhould be applied to certain parts of the infide of 
the mouth, making them conimunicate with each other. But 
with an apparatus of 20 or 30 pairs, &c. the fame flath will 
be produced by applying the end of a metallic plate or rod, 
placed in communication with one of the extremities of the 
apparatus, to the eye, while with one hand you form a proper 
communication with the other extremity; by bringing, I 
fay, this plate into contact not only with the eye or any part 
of the mouth, but even the forehead, the nofe, the cheeks, 
lips, chin, and even the throat; in a word, every part and 
‘point of the vifage, which mutt only be well moiftened before 
they are applicd to the metallic plate. The form as well as 
the force of this tranfient light which is perceived varies a 
wile, if the places of the-face to which the aétion of the 
> ; Rr 2 electric 
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ele&ric current is applied, be varied: if it be on, the fore- 
head, for example, this light is moderately bright, and ap- 
pears like a luminous diteley under which figure it prefents 
itfelf alfo in feveral other experiments. 

But the moft curious of all thefe experiments is, to hold 
the metallic plate between the lips, and in contact with the 
tip of the tongue; fince, when you afterwards complete the 
circle in the proper manner, you excite at once, if the appa- 
ratus be fufficiently large and in good order, and the electric 
current {ufficiently ftrong and in good order, a fenfation of 
light in the eyes, a convulfion in the lips, and even in the 
tongue, and a painful prick at the tip of it, followed by a 
fenfation of tafte. . 

I have now only to fay a few words on hearing. This 
fenfe, which I had in vain tried to excite with only two 
metallic plates, though the maft active of all the exciters of 
electricity, vig. one ‘of filver or gold, and the other of zinc, 
I was at length able to affe&t it with my new apparatus, com, 
pofed of 30 or 40 pairs of thefe metals. I introduced, a con- 
fiderable way into both ears, two probes or metallic rods 
with their ends rounded, and I made them to communicate 
immediately with both extremities of the apparatus. At the 
moment when the circle was thus completed I received a 
fhock in the head, and fome moments after (the communi- 
cation continuing without any interruption) I began to hear 
a found, or rather noife, in ‘the ears, which I cannot well 
define: it was a kind of, crackling with fhocks, as if fome 
pate or tenacious matter had been hoiling, This noife con- 
tinued inceffantly, and without increafing, all the time that 
the circle was complete, &c. The difagreeable fenfation, and 
which [ apprehended might be dangerous, of the fhock in the 
brain, prevented me rns repeating this experiment. 

There ftill remains the fenfe of fmelling, which I have 
hithertg tried in vain with my apparatus. The eleétric fluid, 
which, when made to flow jn a current in a camplete circle 
of condytogs, produces in the limbs and parts of the living 
body effects correfpondent to their excitability, which ftimu- 
Jating in particular the organs or nerves of touch, tafte, fight, 
and hearing, excite in them fome fenfations peculiar to each . 
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thefe fenfes, as I have found, produces in the interior of 
the nofe only a pricking more or lefs painful, and commo- 
tions more or lefs extenfive, according as the faid current 
is weaker or ftronger. And whence comes it, then, that it 
does not excite any fenfation of fmell, though, as appears, it 
flimulates the nerves of that fenfe? It cannot be faid that 
the electric fluid of itfelf is not proper for producing odorous 
fenfations, fince, when it diffufes itfelf through the air in the 
form of aigrettes, &g. in the common experiments made with 
eleStric machines, it conveys to the nofe a very fenfible fmelf 
refembling that of phofphorus. Taking fimilitude into con- 
fideration, and reafoning from its analogy with other odo- 
riferous matters, I will fay, that it muit completely difufe 
itfelf throughont the air to excite fmell; that it has need, 
. like other effluvia, of the vehicle of the air to affect that 
fenfe in fuch a manner as to excite the fenfations of {mell. 
But in the experiments of which I fpeak, that is to fay, of 
an electric current in a circle of conductors, all contiguous, 
-and without the lJeaft interruption, this abfolutely cannot 
take place. 

All the faés which I have related in this long paper in 
regatd to the action which the electric fluid excited, and 
when moved by my apparatus, exercifes on the different parts 
of our body which the current attacks and paffes through ;—~ 
an action which is not momentaneous, but which lafis, and 
js maintained during the whole time that this current can 
follow the chain not interrupted in its communications; ia 
a word, an action the effects of which vary according to the 
different degrees of excitability in the parts, as has been feen; 
—all thefe facts, fufficiently numerous, and others which may 
be ftill difcovered by multiplying and varying the experi- 
ments of this kind, will open a very wide field for reflection, 
and of views, not only curious, but particularly interefling 
to medicine. There will be a great deal to occupy the ana- 
tomift, the phyfiologift, and the practitioner. 

It is well known, by the anatomy which has been made of 
jt, that the cleétric organ of the torpedo or eleétric eel, 
confifts of feveral membranaceous columns, filled from one 
end to the other with a great nymber of plates or pellicles, 
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in the form of very thin difks, placed one upon the other, or 
fupported at very fmall diltances by intervals, into which, as 
appears, fome liquor flows. But we cannot fuppofe that any 
of thefe laminz are of an infulating nature, like glafs, refin, 
filk, &c. and full lefs that they can either become eleétric 
by friction, or be difpofed and charged in the fame manner 
as the fma]] Franklinian plates or fmall cleétrophores; nor 
even that they are fufficiently bad conduétors to perform the 
office of a good and durable condenfer, as Mr. Nicholfon has 
fuppofed. The hypothefis of this learned and Jaborious phi- 
Jofopher, by which he makes of each pair of thefe pellicles, 


which he compares to leaves of talc; as many fmall eleéfro- - 


phores or condenfers, is indeed very ingenious, and is, per- 
haps, the beft theory that has been deviled to explain the 
phenomena of the torpedo, adhering to the hitherto known 
principles and laws of electricity. For, befides that the me- 
chanifm, by which, every time that the fifh intended to give 
a fhock, the refpeétive feparation of the plates of the whole 
or a great number of thefe eleGtrophores or condenfers ought 
to be effe&ted all at once, and ought to eftablith on the ong 
hand a communication between themfelves of all the plates 
eleGirified poftively, and on the other a communication be- 
tween all thofe electrified negatively, as Mr. Nicholfon fup- 
pofes—befides, that this very complex mechanifm appears 
too dificult, and little agreeable to nature ;—and befides, that 
- the fuppofition of an electric charge originally impreffed, and 
fo durable in thefe pellicles performing the office of eleétro- 
phores, is altogether gratuitous,—fuch a hypothefis falls en- 
tirely, fince thefe pellic! es of the organ of the torpedo are 
not, and cannot be, in amy manner infulating or fufceptible 
of a real electric charge, and much lefs capable of retaining 
it. Every anima# fubftance, as Jong as it is frefh, furrounded 
with juices, and more or lefs fucculent of itfelf, is a very 


good conduétor. I fay more, inftead of being as cobibent as _ 
refins or talc, to leaves of which Mr. Nicholfon has com- - 


pared the pellicles in queftion, there is not, as T have affured 
myfelf, any living or frefh animal fubftance which is not a 
better deferent than water, except only greafe and fome oily 
humours. But neither thefe humours nor greafe, efpe- 
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cially femi-fluid or entirely fluid, as it is found in living ani- 
mals, can receive an electric charge in the manner of infu- 
lating plates, and retain it: befides, we do not find that 
the pellicles'and humours of . the organ of the torpedo are 
greafy or oily. Thisorgan therefore, compofed entirely of con- 
ducting fubftances, cannot be compared either to the elec- 
trophore or condenfer, or to the Leyden fiatk, or any ma- 
ehine excitable by frigtion or by any other means capable 
of cleétrifying infulating bodies, which before my difcoveries 
were always believed to be the only ones originally electric. 

To what eleGricity then, or to what inftrument ought the 
ergan of the torpedo or eleétric ee}, &c. to be compared? To 
that which I have conftructed according to the new prin- 
ciple of electricity, difeovered by me fome years ago, and 
which my fucceflive experiments, particularly thofe with 
which I am at prefent engaged, have fo well confirmed, viz, 
that condu@ors are alfo, it certain eafes, exciters of electri- 
city in the cafe of the mutual contaét of thofe of different 
kinds, &e. in that apparatus which I have named the arti- 
fetal eleétric organ, and which being at bottom the fame 
as the natural organ of the torpedo, refembles it alfo in its 
form, as I have advanced. 


HL, Invefligation of the Powers of the Prifmatic Colours to 
Heat and Iluminate Objects ; with Remarks that prove the 
diffcrent Refrangibility of Radiant Heat: to which is added, 
an Inguiry into the Method of viewing the Sun advanta- 
geoully, with Telefcopes of large Apertures and high Mag~ 
nifying Powers, By WiLLiam Herscuer, LL.D, 
foe, * 


I: is fometimes of great ufe in natural philofophy to doube 
of things that are commonly taken for granted ; efpecially as 
the means of refolying any doubt, when once it is enter- 
tained, are often withimour reach. We may therefore fay 
that any experiment which leads us to inveftigate the truth 

* From Tranfadtions of the Royal Society of Londow for v800. 
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of what was before admitted upon truft may become of gieat 


utili'y to natural knowledge. ‘Thus, for inftance, when we 
fee the effect of the condenfation of the fun’s rays in the 
focus of a burning lens, it feems to be natural to fuppofe 
that every one of the united rays contributes its proportional 
fhare to the intenfity of the heat which is produced; and we 
fhould probably think it highly abfurd, if it were afferted 
that many of them had but little concern in the combuftion 
or vitrification which follows, when an object is put into that 
focus., It will therefore not be amifs to mention what gave 
rife to a furmife, that the power of heating and illuminating 
objects might not be equally diftributed antong the varioufly 
coloured rays. 

In a variety of experiments which I have occafionally made, 
reJating to the method of viewing the fun with large tele- 
feopes to the beft advantage, I ufed various combinations 
of diiferently-coloured darkening glaffes. What appeared 
remarkable was, that when I ufed fome of them I felt a fenfa- 
tion of heat, though I had but little light; while others gave 
me much light, with fcarce any fenfation of heat. Now, 
as in thefe different combinations the fun’s image was alfo 
differently coloured, it occurred to me, that the prifmatic 
rays might have the power of heating bodies very unequally 
diftributed among them; and, as I judged it right in this 
refpect to entertain a doubt, it appeared equally proper to 
admit the fame with regard to hght. If certain colours 
fhould be more apt to occafion heat, others might, on the 
contrary, be more fit for vifion, by poffeffing a fuperior illu- 
minating power. At all events, it would be proper to reeur 
to experrments for a decifion. 


Experiments on the beating Powet of coloured Rays. 


I fixed a picce of pafteboard, AB, (Plate IX.) in a frame; 
miounted upon a itand, CD, and moveable upon two centres: 
In the pafteboard I cut an opening, mm, a little larger than 
the ball of a thermometer, and of a fufficient length to let 
the whole extent of one of the prifmatic colours pafs throughs 
I then placed three thermometers upon fmall inclined planess 


EF: 
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EP; their balls were blacked with japan ink. That of No.1 
was rather too large for great fenfibility. No. 2 and 3 were 
two excellent thermometers, which my highly efteemed friend 
Dr. Wilfon, late profeffor of aftronomy at Glafgow, had 
lent me for the purpofe: their balls being Very {mall, made 
them of exquifite fenfibility. The fcales of all were properly 
difengaged from the balls, 

I now placed the ftand, with the framed pafteboard and 
the thermometers, npon a fmall plain board, GH, that I 
might be at liberty to move the whole apparatus together, 
without deranging the relative fituation of the different parts. 

This being done, I fet a prifm, moveable qn its axis, into 
the upper part of an open window, at right angles to the 
folar ray, and turned it about till its refra¢ied coloured {pec- 
trum became ‘tationary upon a table placed at a proper dif- 
tance from the window. 

The board containing the apparatus was now put qn the 
table, and fet -in Fach’ a manner as to let the rays of one. 
colour pafs through the opening in the pafteboard; The 
moveable frame was then adjufted to be perpendicular to the 
rays coming from the prifm; and the inclined planes carry- 
‘ing the three thermometers, with their balls arranged in a 
line, were fet fo near the opening, that any one of them 
might eafily be advanced far enough to receive the irradi- 
ation of the colour which paffed through the opening, 
while the reft remained clofe by, under the fhade of the’ 
pafteboard. ; 

By repeated trials, I found that Dr. Wilfon’s No. 2, and 
mine, always agreed in fhowing the temperature of the place 
where I examined them, when the change was not very fud- 
den; but that mine would require tep minutes tq take a 
change, which the other would fhow in five. No, 3 never 
differed much from No. 2: 

iff Experiment. Having arranged the threg thermometers 
in the place prepared for the experiment, [ waited till they 
were ftationary. Then, advancing No. 1. to the red rays, 
and leaving the other two clofe by, in the fhade, I marked | 
down what they fhowed at different times, , 

You. Vil, si No. 
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No.1. No.2. No. 3 3 


This, in about 8 or 10 mi 


43t 435 43% nutes, gave 6} degrees, for 
8 43% 43% the rifinge produced in my 
49% 43t 434 thermometer by the red 
49% 43% 43% |. rays, compared to the two 
5° 43% 43h ftandard thermometers. 


ad Experiment. As foon as my thermonieter was reftored 


to the temperature of the room, which I haftened, by ap- 
plying it to a large piece of metal that had been kept i in the 
fame place, I expoled it-agajn to the red rays, and regiftered 
its march, along with No. 2 as a flandard, which was as 


follows; 

No. 1. No. 2. 
49 Hence, in 10 minutes, the red rays 
4 45 made the thermometer rife 7 de~ 
jt 45 gr ees. , 
5! 44z 
5 44 


3d Experiment. Proceeding i in the fame manner as before, 


in the green rays I had, 


Q , 
No. Tabs No, 2. 
43 43 Therefore, in 10 minutes, the green 
ya a3 rays occafioned a rife of 3; de- 
a8 433 grees, y 
_ 46 ge 


4th Experiment. 1 now expofed my thermometer to th¢ 


violet rays, and compared it with No. 2s 


eNO ge. crue ING: DB) 

- 4d. ‘44 Here we have a rifing of 2 degrees 
44 44 in 10 minutes, for the vigles 
44 432 rays. , 

45 43 


5tb Euxperigeent, J now exppfed Dr. Wilfon’s thermo- 


meter No. 2 to the red rays, and compared its progrels with, 


No. 3. 

No. 2. No. 3. 
44 | 44 |store the thermometer, expofed ta 
46 44 red, role. in five minutes 23 dey 
46% 43+ f grees, 
4°% 435 


2) : ‘ fey, 62h Exe 
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. Bb x periment. In red rays again. 
Mo. 2. No. 
zc + Pes here the theriiometer, expofed 
4 ; ; to red; role in five minutes 4 ded 
40; 432 grees. 
47 432 
47 43 


ath Ex vperiment. In greeh rays. 


su 


No. 2. No. 3. Ane 
43% 431 (This made thé thermometer rife, in 
3 aan. the green rays, 14 degree, 
‘ 43 
_ 8th Experiment. Again in green rays, 
No. 2. No. 3 7 | iad: 
43 43 Here the rifing by the green rays, 
5 42% was 2 degrees. 
TOE ok 


From thele experiments we are authorifed to draw the fol- 
lowing refults: in the red rays my thermométer gave 62 
degrees in the 1ft, and 7 degrees in the 2d, for the rifing of 
the quickfilvers a mean of both. is 67. In the 3d expetiment 
we had 3} degrees, for the rifing pccakenitel by the green 
tays; froin which We obtain the proportion of 55 to 26, 
for the power of heating in red to that in green. The 4th 
experiment gave 4 degrees for the violet rays; and therefore 
we have the rifing of tht quickfilver i in red to that in violet, 
as 55 to 16. 

A fufficient proof of the accuracy of this deteriniination we 
have in the refult of the four lik experiments, The rifing 
for red rays in the 5th, is 233 and in the 6th, 4 degrees : 
amean of both is 33. In the 7th experlmeént we have 1!, 
and in the 8th 2 degrees, for the rifing in the green: 4 
mean of thefe is t?. Therefore, we have the proportion of the 
rifing iti red to that in green, as 27 to 11, or as 55 to 22,4, 

We may take a mean of the refult of both thermometers, 


which will be 55 to 24,2, or more than 24 to 1, in red to 


green; and about 3{ to i, inred to violet. . 
It appears remarkable, that the moft fenfible thermometef 


- fhould give the leaft aiteration, from the expofure to the co~ 


But fince, in thefe circumflances, there are 1we 
the one toraife the 
thermometer; 


Joured rays. 
eanfes conftantly aGing different ways: 
${4 
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thermometer, the other to bring it down to the temperature 
of the room, I fuppofe that, on account of the fmallnefs ef 
the ball in Dr. Wilfon’s No. 1, which is but little more than 
4th of an inch, thé cooling caufes muft have a flronger effect 
on the mercury which it contains than they can have on 
mine, the ball of which is half an inch. 

More accuracy may hereafter be obtained by attending to 
the circumflances of blacking thé balls of the thermometers, 
and their expofure to a more fleady and powerful light of thé 
fun; at gttater altitudes than it can be had at prefent; but 
the experiments which have been related are quite fufficient 
for my prefent purpofe; which only goes to prove that the 
heating power of the prifmatic colours is very far from being 
equally divided, and that the red rays are chiefly eminent in 
that refpect, 


Experiments on the illuminating Power of coloured Rays. 


In the following examination of the illuminating power of 
diflerently coloured rays, I had two ends in view. The firft 
was with regard to the illumination itfelf, and the next witl 
refpect to the aptnefs of the rays for giving diftinét vifion; 
and, though there did not feem to be any particular reafon 
why thefe two fhould not go togethér, I judged it right to at- 
tend to both. 

The microfcope offered itfelf as the moft convenient inftru- 
ment for this inveftigation; and I thought it expedient to 
‘view only opaque objects, as thefe would give me an oppor- 
tunity to ufe a direct prifmatic ray, without running the 
rifk of any bias that might be given to it, in its tranfmiffiom 
through the colouring particles of tranfparent objects. 

if? Experiment. I placed an object that had very minute 
parts under a double microfcope; and, having fet a prifm in 
the window,. fo as to make the coloured image of the. fun 
ftalionary upon the table where the microfcope was placed, I 
eaufed the differently coloured rays to fall fucceflively on the 
objet by advancing tke microfcope into their light. The 
magnifying power was 27 times. 
_ In changing the lamination, by admitting a different co- 
lour; it always becomes neceflary to re-adjuft the inftrument. 
lt is well known; that the different refrangibility of the rays 

wil 
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aril ferifibly affect the focal length of object-glaffes; but in 


compound vifion, {uch as in a microfcope, where a very fmall 
lens is made to cafta lengthened fecondary focus, this dif- 
ference becomes -ftill more confiderable. 

By an attentive and repeated infpection, I found that my 
object was very well feen in red, better in orange, and fill 
better in yellow; full as well in greens but to lefs advantage 
in blue 5 indifferently well in indigo, and with more imper- 
fection in violet. 

The trial was made upon one of the microfcopic objects 
which are generally prepared for tranfparent vifion; but as [ 
ufed it in the opaque way, I thought that others might be 
chofen which would anfwer the purpofe better; and, in order 
to give fome variety to my experimenits, and to fee the effect 
which differently coloured fubftances might have on the ray3 
of light, T provided the following materials to be viewed :—red 
paper, green paper, a piece of brafs, a nail, a guinea, black 
paper. Having alfo found that a higher power might be 
ufeds with fufficient convenience for the rays of light to come 
from the prifm to the object, I made the pieieigoes magnify 
42 times, . 

The appearance of the nail in the mictofcope is fo beau= 
tiful, that it deferves to be noticed; and the more fo, as it is 
accompanied with circumftances that are very favourable for 
an inveftigation, fuch as that which is under our prefent con- 
fideration. I had chofen it on account of its folidity and 
blacknefs, as being molt likely to give an impartial refult of 
the modifications arifing from an illumination by differently 
coloured rays; but, on viewing it, I was ftruck with the fight 
of a bright conftellation of thoufands of luminous points fcat+ 
tered over its whole extent, as far as the field of the micro- 
feope could take it in. Their light was that of the illumi- 
nating colour, but differed confiderably in brightnels; fome 
of the points being dim and faint, while others were lumi- 
nous and brilliant. The brighteft of them alfo admitted of 
a little variation in their colour, or rather in the intenfity of 
the fame colour; for in the centre of fome of the mott brilliant 
of thefe lucid appearances, their light had more vivacity, and 
f{eemed to deyiate from the illuminating tint toward? white- 

acls; 
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nefs, while on and near the circumference, i it appeared to tak’ 
a deeper hue. 

An object fo well divided by nature into very minute and 
differently arranged points, on which tlie attention might be 
fixed, in order = afcertain whether they would be equally 
diftinet in all colours, and whether their number would be 

“increafed or diminithed by different degrees of illumination, 

was exa@ly what I wanted nor could I think it lefs re- 
markable, that all the other objects I had fixed upon, befides 
many more which have been examined, fuch a8 copper, tin, 
filver, &c. preferited themfelves riearly with the fame ap- 
pearance. In the brafs, which had been turned in a lathe; 
the luminous points were arrariged in furrows; and in tin 
they were remarkably beautiful. The refult of the exami- 
nation of my objeéts was as follows: 

ad Experiment. Red paper.—In the red rays I view 4 

right point near an accidental black fpot in the paper} 
‘shite ferves me asa mark; and I notice the fpace between the 
point and the fpot; it contains feveral faint points : : Tn the 
orange rays I fee better; the bright point I now perceive is 
double : In the yellow rays, I fer the object fill better: In 
the green rays; full as well ds before: In the blue rays, very 
well: In the indigo rays, not quite fo well ds in the blue: In 
the violet rays very imperfectly. 

3d Experimient. Green paper.— Red. I fix my attention 
on many faint fpots in a fpace between two bright double 

. points. —Orange. I fee thofe faint points better. _ Velo: Still 
better.—Green. As well as before; I fee remarkably well. _ 
Blue. Lefs bright, but’ very difting. —Indigo. Not well.— 
Violet. Bad. 

4th Experiment: A piece of very clean turned brafs.— 
R. I remark feveral faint luminous points between two bright 
snes; the colour of the brafs miakes the red rays appear like 
orange. —O. I fee better, bit the orarige colour i8 likewifé 
different from what it ought to be; whee this is net 
at prefent the obje& of my inveftigation.—Y. I fee ftill 
better.—G. Lfee full as well as. before. —B. 1 do not fee fo 

‘well now.—Z. | cannot fee well.—V/. Bad. 

5th Experiment, A tiail—R, I remark two bright points 

and 
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-and fome faint ones.—O. Brighter than before, and more 
points vifible ; very diftinét.—Y. Much brighter than before, 
and more points and lines vifible; very dif Gua: —G. Full ag 
bright, and as many points vifible; very diftin&.—B. Much 
lls. bright; very diftinét.—ZJ. Still lefs bright; very difting, 
—V. Much lefs bright again ; very diftinét. 
6th Experiment. I viewed a guinea at g feet 6 inches from 
the prifm, and adjufted the place of the objeét in the feveral 
rays by the fhadow of the guinea; if this be not done, de- 
ceptions will take place. —R. Four remarkable points; very 
diftinet.—OQ, Better illuminated ; very diftin&. —Y. Still 
better illuminated ; ; very diftinét. The points all over the field 
of view are coloured ; fome green, fome red, fome yellow, and 
fome white encircled with black about them; between yel- 
low and green is the maximum of illumination. Extremely 
diftinét.—G. As well illuminated as the yellow ; very dif- 
tin@.—B. Much inferior in illumination; very diftint.— 
I, Badly illuminated ; diftin&.—Y. Very badly illuminated: 
I can hardly fee the aS at all. 
ath Experiment. The nail again at 8 feet from the prifm. 
_R. I attended to two bright points, with faint ones be- 
tw een them; ; almoft all the points in the field of view 
are red; very diftind. oy -I fee all the points better; 
they HS red, green, yellow, and whitith, with black about 
them ; very diftiné.—¥, I fee better; more bright points 
and more faint ones ; the points are of various colours ; very 
diftinét.—G. I fee as well; the points are majtly green and 
prightith- -green, inclining to white; very diftin@.—B. Much 
‘ worfe illuminated; very diftinét.—I. Badly illuminated } 
yery diftin@.—V/. There is hardly any illumination. 
82h Experiment, The nail again at g feet 6 inches from 
the prifm, by way of having the rays better feparated.— 
- R. Badly illuminated ; the bright points are very diftin®.— 
O. Much better dignidated: the bright points very diftin@. 
¥. Still better illuminated ; all points extremely diftin&.—~ 
G. As well illuminated, and equally diftin&.—B. Badly 
laminated ; the bright points are sone, but the others 
are not fo. “ai Very ‘badly illuminated ; t do not fee dif 
fn but I believe it to be for want of lit. —V. So badly 
Yluminated 
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illuminated that I cannot fee the objet; or at leaft but 
barely perceive that it exifts. 3% 

gth Experiment. Black paper at 8 feet from the prifm.— 
R. The object is hardly vifible; I can only fee a few faint 
points.—O. I fee feveral bright points and many faint ones. 
—Y. Numberlefs bright and fmall faint points; between 
yellow and green is the maximum of illumination. —G. The 
fame as the yellow.— B. Very indifferently illuminated ; but 
not fp bad as in the red rays.—I. I cannot fee the obje&t.— 
FP. Totally invifible, 

From thefe obfervations, which agree uncommonly well 
with refpect to the illuminating power affigned to each co- 
Jour, we may conclude that the red-making rays are very 
far from having it in any eminent degree. The orange pof- 
fefs more of it than the ved; and the yellow rays illuminate 
objects fill more perfeétly. The maximum of illumination 
lies in the brighteft yellow, or paleft green. The green itfelf 
is nearly equally bright with the yellow; but, from the full 
deep green, the illuminating power decreafes very fenfibly. 
That of the blue is nearly upon a par with that of the red ; 
the indigo has much lefs than the blue; and the violet is 
very deficient. 

With regard to the principle of diftinétnefs, there appears 
to be no deficiency in any one of the colours. In the violet: 
rays, for inftance, fome of the cxperiments mention that T 
faw badly; but this is to be underftood only with refpect to 
the number of {mail objects that could be perceived; for, 
although I faw fewer of the points, thofe which remained 
yifible were alwavs-as diftiné as, in fo feeble an illumination, 
could be expested, It muft indeed be evident that, by re- 
moving the great obffacle to diftinét vifion, which is the dif- 
verent refrangibility of the rays of light, a microfcope will be 
capable of a much higher degree of diftinétnefs than it can 
be under the ufual circumftances. A celebrated optical 
writer has formerly remarked that a fly, illuminated by red 
rays, appeared uncommonly diftin&, and that all its minute 
parts might be feen in great perfection ; and, from the ex- 
periments which have ‘been related, it appears that every 
other colour is poflefied of the fame advantage. 

8 Tay 


80 Heat and Miuminate Oljeés. Lp 

T am well aware that the refults I have drawn from th# 
foregoing experiments, both with regard to the heating and 
Uluminating powers of differently coloured rays, muft be af- 
fected by fome little inaccuracies. The prifm, under the 
tircumftances in which I have wfed-it, could not effect a 
complete feparation of the colours, on account of the ap- 
parent diameter of the fun, and the confiderable breadth 
of the prifm itfelf, through which the rays were tranf- 
mitted. 

Perhaps an arrangement like that in Fig. 16. of the New= 
tonian experiments might be employed, if inftruments of 
fufficient fenfibility, fuch as air <chermometers, can be pro- 
cured, that may be affected by the enfeebled illumination of 
rays that have undergone four tranfmiffions and eight refrac- 
tions; and efpecially when their incipient quantity has been 
fo greatly reduced in their limited paflage through a fmall 
hole at the firft incidence. 

But it appeared moft expedient for mie; at prefent, to neg 
le& all further refinements, which may be attempted here- 
after at leifure. It may even be prefumed that, had there 
not been fome fmall admixture of the red rays in the other 
colours, the refult would have been fti]l more decifive with 
regard to the power of heating vefted in the red rays. And 
it is likewife evident, that at leaft the red light of the prif- 
matic fpetrum was much lefs adulterated than any of the 
other colours; their refractions tending all to throw theni 
from the red. That the fame rays which occafion the 
ereateft heat, have not the power of illumination in any 
ftrong degree, ftands on as good a foundation. For, fince here 
alfo they hayé undergone the faireft trial; as being moft free 
from other colours, it is equally proved that they illuminate 
objeé&ts but imperfectly. There is fome probability that a 
ray, purified in the Newtonian manner above quoted, efpe- 
cially in a well darkened room, may rerhain bright enough 
to ferve the purpofe of microfeopic illumination, in which 
cafe more precifion can eafily be obtained: # 

The greateft caufe for a mixture of colours, however, which 
is the breadth of the prifm, I faw might eafily be removed ; 
therefore, on account of the coloured points, which have 
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been mentioned in the 6th and 7th experiments, I was willing 
to try whether they proceeded from this mixture; and there- 
fore covered the prifm in front with a piece of pafteboard, 
having a {lit in it of ebout one-tenth of an inch broad. 

10th Experiment. The nail at g feet 2 inches from the 
prifm—R. I fix my attention on two fhining red points; 
they are pretty bright.—O. I fee many more points; the 
object is better illuminated than in the red; the points are> 
furrounded by black, but ate orange-coloured.—Y: The 
points now are yellow, and white furrounded by black; the 
object is better ilfeminated than in orange. The maximunt 
of illumination is in the brighteft yellow or paleft green.— 
G. The points are green and white, as before furrounded by 
black ; better illuminated than in orange.—B. The illumi- 
nation is nearly equal to red.—J. Very indifferently illumi- 
nated.—V. Very badly illuminated. 

The phanomena of the differently coloured points being 
Aow completely refulved, finee they were plainly owing to 
the former 4dmiixture of colours, and the iftuminating power 
remaining afcertained as before, I attempted alfo to repeat 
the experiments upon the thermometer, with the prifm co- 
vered in the fame manner; but I found the effeét of the 
coloured rays too much enfeebled to give a decifive refult. 

I might now proceed to my next fubjeét; but it may be 
pardonable if I digrefs fora moment, and remark that the 
foregoing refearches ought to lead us on to others. May 
not the chemical properties of the prifmatic colours be as 
different as thofe which relate to ight and heat? Adequate 

methods for an inveftigation of them may eafily be found; 
and we cannot too minutely enter into am analyfis of light, 
which is the moft fubtile of all the active principles that are 
concerned in the mechanifm of the operations of mature. 
A better acquaintance with it may enable us to account for’ 
various facts that fall under our daily obfervation, but which’ 
have hitherto remained unexplained. If the power of heat- 
ing, as we now fee, be chiefly lodged in the red-making. 
ray8, rt accounts for the comfortable warmth that is thrown 
out fron¥ a fire, when it is in the flate of a red glow; and for 
the heat which is given by charcoal, coke, and balls of {mall- 
7 oak 
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coal mixed up with clay, ufed in hot-houfes ; ali which, it is 
well known, throw out red light. It alfo explains the rea- 
fon why the yellow, green, blue, and purple flames of , 
burning fpirits mixed with falt, occafion fo little heat, that a 
hand is not materially injured when paffed through their co- 
rufcations. If the chemical properties of colours alfo, when 
afcertained, fhould be fuch that an acid principle, for in- 
ftance, which has been afcribed to light in general, on ac- 
count of its changing the complexion of various fabftances _ 
expofed to it, may refide only in one of the colours, while , 
others. may prove to be differently invefted, it will follow 
that bodies may be varioufly affected by light, according as 
they imbibe and retain, or tranfmit and reflect, the different 
colours of which it is compofed, 


Radiant Heat is of different Refrangibility. 

I muft now remark that my foregoing experiments afcer- 
tain, beyond a doubt, that radiant heat, as well as light, 
whether they be the fame or different agents, is not only re 
frangible, but is alfo fubje& to the laws of the difperfion 
arifing from its different refrangibility ; and, as this fubjeét is 
new, I may be permitted to dwell a few moments upon it. 
The prifm refracts radiant heat, fo as to feparate that which 
is lefs efficacious from that which is more fo, The whole 
quantity of radiant heat contained ina fun-beam, if this 
different refrangibility did not exift, mutt inevitably fall uni- 
formly on a fpace equal to the area of the prifm; and, if 
radiant heat were not refrangible at all, it would fall upon 
an equal fpace in the place where the fhadow of the prifm, 
when covered, may be feen. But neither of thefe events 
taking place, itis evident that radiant heat is fubject to the 
laws of refraction, and alfo to thofe of the different refran- 
gibility of light. May not this lead us to furmife that ra- 
diant heat confifts of particles of light of a certain range of 
momenta, and which range may extend a little further, on 
each fide of refrangibility, than that of light? We have 
fhown that, in a gradual expofure of the thermometer to the 
rays of the prifmatic fpectram, beginning from the violet, we 
geome to the maximum of light long before we come to that 
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of heat, which lies at the other extreme. By feveral experi+ 
ments, which time will not allow me now to report, it appears 
that the maximum of illumination has little more than half 
the heat of the full red rays; and, from other experiments, 
I likewife conclude that the full red falls ftill thort of the 
maximum of heat; which perhaps lies even a little beyond 
vifible refraction, In this cafe, radiant heat will at leaft 
partly, if not chiefly, confift, if I may be permitted the ex- 
preffion, of invifible light; that is to fay, of rays coming from 
the fun, that have fuch a momentum as to be unfit for vifion. 
And admitting, as is highly probable, that the organs of 
fight are only adapted to receive impreffions from particles 
of a certain momentum, it explains why the maximum of 
illumination fhould be in the middle of the refrangible rays ; 
as thofe which have greater or lefs momenta are likely to 
become equally unfit for impreffions of fight. Whereas in 
radiant heat, there may be no fuch limitation to the mo- 
mentum of its particles. From the powerful effects of a 
burning Jens, however, we gather the information, that the 
momentum of terreftrial radiant heat is not likely to exceed 
that of the fun; and that, confequently, the refrangibility of 
calorific rays cannot extend much beyond that of colourific 
light. Hence we may alfo infer that the invifible heat of 
red-hot iron, gradually cooled till it cgafes to fhine, has the 
momentum of the invifible rays which, in the folar fpeétrum 
viewed by day-light, go to the confines of red; and this will 
afford an eafy folution of the reflection of invifible heat by 
concave nirrors. 


Application of the Refult of the foregoing Obfervations to the 
Method of viewing the Sun advantageoufly, with Teles 
Seopes of large Apertures and high Magnifying Powers. 


Some time before the late tranfit of Mercury over the 
difk of the fun, I prepared my 7-feet telefcope, in order to fee 
it to the beft advantage. As I withed to keep the whole aper, 
ture of the miror apen, I foun cracked every one of the 
darkened flips of wedged glafles, which are generally ufed 
with achromatic telefcopes: none of them could withfiand 
the accumulated heat in the focus of pencils, where thefg 
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glaffes are generally placed. Being thus left without refource, 
I made ule of red glafles; but was by no means fatisfied with 
their performance. My not being better prepared, as it hap- 
pened, was of no confequence; the weather proving totally 
unfavourable for viewing the fun at the time of the tranfit. 
However, as I was fully aware of the neceflity of providing 
an apparatus for this parpofe, fince no method that was in 
ufe could be applied to my telefcopes, I took the firft oppor- 
tunity of beginning my trials. 

The inftrument I withed to adapt for folar infpection, was a 
Newtenjan reflector, with g inches aperture; and my aim 
was to ufe the whole of it open. 

I began with a red glafs; and, not finding it to ftop light 
enough, took two of them together. Thefe intercepted full 
as much light as was caeinree ; but I foon found that the 
eye could not bear the irritation from a fenfation of heat, 
which it appeared thefe glaffes did not ftop, 

I now took two green glailes: but found that they did not 
intercept light enough. I therefore {moked one of them; and 
it appeared that, notwith{ianding they now ftill tranfmitted 
confiderably more light than the red glaffes, they remedied 
the former inconvenience of an irritation arifing from heat. 
Repeating thefe trials feveral times, I conftantly found the 
fame refult; and, the fun in the firft cafe being of a deep red 
colour, I furmifed that the red-making rays, tran{mitted 
through red glafles, were more efficacious in raifing a fenfa~ 
tion of heat than thofe which pafied through green, and 
which caufed the fun to look greenifh. In confequence of 
this furmife, I undertook the ipetipntinis which have been 
¢lelivered under the two firft heads. 

As foon as I was convinced that the red light of the fun 
pught to be intercepted on account of the heat it occafions, 
and that it might alfo be fafely fet afide, fince it was now 
proved that pale green light excels in illumination, the method 
which ought to be purfued in the conf{truction of a dark- 
ening apparatus was iufficiently pointed out; and nothing 
remained but to find fuch materials as would give us the 
¢olour of the fun, viewed ina telefcope, of a pale green light, 
{uficiently tempered for the eye to bear its luftre, 

Te 
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To determine what glaffes would moft effectually flop the 
red rays, I procured fome of all colours, and tried them in 
the following manner:—lI placed a prifm in the upper part 
of a window, and received its coloured fpeétrum upon a 
fheet of white paper. Then I intercepted the colours, juft 
before they came to the paper, fucceffively, by the glaffes, 
and found the refult as follows: a deep red glafs intercepted 
all the rays; a paler red did the fame. 

From this we ought not to conclude, that red glaffes will 
ftop the red rays; but rather, that none of the fun’s light, after 
its difperfion by the prifm, remains intenfe enough to pafs 
through red glaffes in fufficient quantity to be perceptible 
when it comes to the paper. By looking through them di- 
re€tly at the fun, or even at day objeéts, it is fafficiently 
evident that they tranfmit chiefly red rays. 

An orange glafs tranfmitted nearly all the red, the orange, 
and the yellow. It intercepted fome of the green, much of the 
blue, and very little of the indigo and violet.—A yellow glafs 
intercepted hardly any light of any one of the colours.—A 
dark green glafs intercepted nearly all the red, and partly alfo 
the orange and yellow. It tranfmitted the green, intercepted 
much of the blue, but none of the indigo and violet.—A 
darker green glafs intercepted nearly all the red, much of 
the orange, and a little of the yellow. It tranfmitted the 
green, flopped fome of the blue, but tranfmitted the indigo 
and violet.—A blue glafs intercepted much of the red and 
orange, fome of the "yellonv: hardly any of the green, none 
of the blue, indigo, or violet.—A purple glafs tranfmitted 
fome of the red; a very little of the orange and yellow, 
It alfo tranfmitied a little of the green and blue, but more 
of the indigo and violet. 

From thefe experiments we fee that dark green glaffes are 
moft efficacious for intercepting red light, and will therefore 
anfwer one of the intended purpofes ; but fince in viewing 
the fun we have alfo its fplendour to contend with, I Hes 
ceeded to the following additional trials : 

White glafs, lightly fmoked, apparently intercepted an 
equal fhare of all the colours ; sid when the fmoke was laid 
on thicker, it permitted none of them to pafs. Hard pitch, 
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melted between two white glaffes, intercepted much light ; 
and when put on fufficiently thick, tranfmitted none. Many 
differently coloured fluids that were alfo tried, I found were 
hot fufficiently pure to be ufed, when denfe enough to ftop 
light. Now red glafles, and the two laft-mentioned re- 
fources of fmoke and pitch, any one of which, it has been 
feen, will ftop as much light as may be required, had ftill a 
remaining trial to undergo, relating to diftinétnefs ; but this 
I was convinced could only be decided by actual obfervations 
of thefun. As an eafy way of {moking glaffes uniformly is 
of fome cenfequence to diftiné vifion, it may be of fervice 
here to give the proper direétions how to proceed in the ope- 
ration:—With a pair of warm pliers, take hold of the glafs, 
and place it over a candle at a fufficient diftance not to con- 
tract {moke. When it is heated, but no more than fill to 
permit a finger to touch the edges of it, bring down the glafs 
at the fide of the flame, as low as the wick will permit, which 
muft not be touched; then, with a quick vibratory motion, 
agitate it in the fame from fide to fide; at the fame time 
advancing and retiring it gently all the while. By this method 
you may proceed to lay on fmoke to any required darknefs, 
It ought to be viewed from time to time, not only to fee 
whether it be fufficiently dark, but whether any inequality 
may be perceived; for if that fhould happen, it will not be 
proper to go on. 

The fmoke of fealing-wax is bad; that of pitch is worfe. . 
A wax candle gives a good fmoke; but that of a tallow candle 
is better. As good as anyI have hitherto met with is the 
fmoke of fpermaceti oil. In ufing a lamp, you may alfo have 
the advantage of an even flame extended to any length. 


Telefcopic Experiments. 

No. 1. By way of putting my theory to the trial, I ufed 
two red giatles, and found that the heat which paffed througk 
them could not be fuflered a moment; but I was now alfo 
convinced that diftininefs of vifion is capitally injured by 
the colouring matter of thefe glaffes. 

No. 2. I fmoked a white glafs till it ftopped light enough 
to permit theeye to bear the fun. Thisdeftroyed all diftinéi~ 
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nefs; and alfo permitted fome heat to come to the eye bf 
tranfmittine chiefly red rays. 

No. 3. £ applied two white glaffes, with pitch between 
them, to the telefcope; and found that it made the fun ap- 

pear of a fcarlet colour, They tranfmitted fome heat; and 
diftingtnefs was greatly injured. 
' No. 4: T ufed a very dark ereen glafs to ftop heat; and 
behind it, or towards thé eye, I. placed a red glafs to flop 
light. The firft glimpfe I had of the fun was accompanied 
with a fenfation of heat; diftin€tnefs alfo was materially in- 
jured. 

No. 5. I ufeda dark green anda pale red; but the fun 
not being fufficicntly darkened, I {moked the red glafs, and 
putting a fmall partition between the two, placed the fmoke 
towards the green glafs. This took off the exuberance of 
light; but did not remedy the inconveniertce arifing from 
heat. 

No. 6. I ufed two pale green elaffes, fmoking that next 
to the eye, and placing it as in No. 5, fo that the fmoke 
might be inclofed between the two. This ated incompa- | 
rably well; but in a very fhort time, the heat which pafled 
the firft glafs (though not the fecond, for I felt no fenfation 
of it in ie eye,) difordered the fmoke, by drawing it up into 
little blifters or ftars, whitch let through light; and this com- 
pofition therefore foon became uteleta: 

No. 7. I ufed two: dark green elaffes, one of them 
fmoked, asin No. 5. Thefe alfo acted well; but became ufe- 
lefs for the reafon affigned in No. 6, though fomewhat lefs 
fmoke had been required than in the former compofition. I 
felt no heat. 

No. 8. I ufed one pale green, with a dark green fmoked 
glafs upon it, as in No. 5. It bore an aperture of four 
inches very well, and the fmoke was not difordered+ but 
when all the tube was open, the pale green glafs cracked in a 
few minutes. 

No. g. Placing now a dark green before a {moked green, I 
faw the fun remarkably well. In this experiment I had made 
a difference in the arrangement of the apparatus. The 
tracking of the glafles; I fuppofed, might be owing to theit 
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receiving heat .in the middle, while the outfide remained 
cold; which would occafiin’ a partial dilatation. 1 there- 
fore cut them into pieces about a quarter of an inch fquare, 
and fet three of them im:a flider, fo thatiD could moveithem 
behind the {moked glafs without difturbing «ite! “After 
looking about three op four minutes:througt one of them, I 


moved the flider to the:fecond, and then to the third. -This 


kept the glaffes fufficiently cool: but the difturbance of ‘the 
alterations proved hurtful 'to vifiony which requires repofe ; 
and, if perchance I ftopped'a little longer than. the. proper 
time, the glafs cracked with a very difagreeable iy ne that 


‘endanvered’the eye.. j hier Aes adi; 


Novio,: Two dark: green dates, ‘both: fmokeds ‘that a 
‘idiier coat might be on each; but’ the:fmoke ftill: con- 


trated. blifters, though lefs denfe than befere. 


No. 11. To get rid of fmoke entirely, Ay ufed: two dark 
grech glaffes, two very dark green, two pale blue, and one 
pale green glafs, together. Diftinétnefs was wanting, nor was 
a {ufficiently intercepted. 9) =» 

No. 12.0A dark green and a pele biue elite fiche The 
areen glafs cracked.) 61:9 

» Nov13.\A pale blue and a dark green glafs fmoked. The 
blue glafs cracked. « The eye felt no fenfation of heat. 

1 No. 14. Two pale’ nine olaffes, one fmoked. The firft 
gilafs cracked. 

It was now fufficiently evident that no glafs which ftops 
heat, and» therefore receives it, could be preferved from 
erackmg, when expofed tothe focus of pencils. This induced 
me to try anapplication of the emtane apparatus to another 
part of the telefeope. ' 

The place where the rays are leaft condenfed, lwithioad ine 
terfering with the reflections of the mirrors, is immediately 
clofe to the 'fmall one. «1 therefore.fcrewed an apparatus to 
the fpeculum arm; into which any glafs might be placed. 

No. 15. A dark greem glafs clofe to the fmall fpeculum, and 
fmoked pale green in the’ focus of ‘pencils as before, 1 faw 
— welh.i ty) 9 gor by al 

No. 16. The;dark'grecn’as before ; He: tht more heht 

‘Vou. VIL, Ua might 
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might be admitted, a white fmoked glafs nearthe eye. Better 
than No. 15; but.the green glafs cracked. 

No. 17. A very dark green and white fmoked glafs, as 
before. Very diftinét, but the green glafs cracked i in. about 
fix. or feven minutes. 

Na. 18. A dark blue glafs, asin No. 15, and white fmioked. 
This was diftin&, and no heat:came to the eye. Thedun 
appeared ruddy. » 

No. 1g. A dark blue aad a yellaw plas clofe Bi a) as 
in No.5, and 4 white Soaks one as before. This was nat 
difting, | 

No. 20. A sind alafs, asin No. 15, with al ites moked 


one. This gavé tbe fun of a deep orange Bers appraaching 


to fearlet. Te was not diftingt. > TOELEM 
No. 21. An orange glafs, as in No. 15,7 wit a merinite 
fmoked one, , The Salislan of the fun was too red. 
No..22..A whitefmoked glafs; as in No. 15, withoutany 
other at the eve: «-Phis gave the fin of xa beautiful orange 
colour; but diftinétnefs was totally deftrnyed. chs 
“No, 23. The beat near ithe fmalt fpeculum being Ail too 
powerful for the olaffe apt hada blueith dark green. alate made 
of a proper didmeter ta be ‘inclofed between ‘the two éve- 
glaifes of 2 dowble eye-piece. All glafs [L-knew would top 
fame heat; and was therciore in hopes that the: interpofition 
of this eye-glafs would temper the rays, fo as in fame meafure 
to protect the eolowed glafs. In the ufual place near the eye, 


- I pet two white dlaffes, with a thin coat of pitch between 


them. Thete glafles, when looked through by the natural 
eye, give the fun of a red eglour; I therefore entertained no 
great hopes of their application to the telefcope. They 
dethaned the fun not fuficie nity 4 and when the pitch was 
thickened difiinétnels was wanting, | 

No. 24. The fame glafs between the eve-glaffes, anda 
dark green finoked elas at the eye; very di ftin&. This ar 
rangement is prefer able to that of No. 15; after fome confi- 
der: able time, however, this glafs alfo cracked. 

No. 25. I placed a very dark green glafs behind the fecond 
eye-glafs, that it mfxht be fheltered by both glaffes, which in 


my 
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nry double eye-piece. are clofe together, and of an equal focal 
length. Here; as the rays are not much concentrated, the 
coloured glafs receives them on a large furface, and ftops light 
and heat in the proportion of tlie {quares of its diameter now 
ufed, to that on which the rays would have fallen had it 
been placed in the focus of pencils; and for the fame rea- 
fon I now alfo placed a dark green fmoked glafs clofé 
upon the former, with the fmoked fide towards the eye, that 
‘the fmoke might likewife be protected againft hedt by a paf- 
fage of the rays through two furfaces of coloured glafs. 

This pofition had moresver the advantage of leaving the 
telefcope, with its mirrors and glafles, completely to perform 
its operation before the application of the darkening appa= 
ratus; and thus to preverit the injury which muft he occa- 
fioned by the interpofition of the heterogeneous colouring 
inatter of the glafles and of the fmoke. 

No. 26. I placed a deep blue glafs with a blueifh green 
Tmoked one upon it, as ii No. 25, and found the fun of a 
whiter colour than with the former compofition. There was 
no difagreeable fenfation of heat, though a little warmth 
might be felt. 

; No. 27. I ufed two black glaffes, placed as in No. 25. 
Here there was no occafion for fmoke; but the fun ap- 


peared of a bright fcarlet colour, and an intolerable fenfation 


of heat took placeimmediately, I rather fufpect that thefe 
are very deep red glaffes, though their outward appearance is 
black. 

In order to have a more fure criterion of heat, tf applied 
Dr. Wilfon’s thermometer, No: 2, to the end of the eye- 
piece, where the eye e is generally placed. With No. a6, it 
role from 34 to 37 degrees; with No. 26, it rofe from. 3 
to 46; and with No. 27, it rofe very quickly from 36 to 95 
degrees: I am pretty fure: it would have mounted up fill 
higher; but, the fcale extending only to 100, I was not 
willing to run the rifk of breaking the thermometer by a 
Loisget. expolure. 

It remains now only to be added, that with No. 25 and 
26 I have feen uncommonly well; and that, in a long feries 
of yery interefiing obfervations upon the fun, which will 
Uua foon 
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will foon be communicated, the glaffes have met with no 


accident. However, when the fun is at a confiderable alti- 
tude, it will be advifable to leffen the aperture a little, im 


telefcopes. that have fo much light as my to-feet reflector ; 


or, which will give us more diftin&tnels, to view the fun 
earlier in the morning and Ister in the aftertioom; for the 
hicht, intercepted by the atmofphere in lower altitudes, wilt 
reduce its brillianey much more. uniformly than we: can 
foften it by laying on more fhoke upon) our darkening 
glafies. Now, as few inftruaments in common ufe are fo 
large as that. to which this’ method of darkening has beett 
adapted, we'may hope that it will be of general amity in 
folar obfervations. 


Slough, near Windlor, 
March 8,.1S00: 


IIL. Account of a Series of Experiments, undertaken with the 
View of decompofing the Muriatic Acid. By Mr. W11- 
LIAM Henry, 

[Concluded from Page 218, ] 


A GREAT variety of fimilar experiments convinced me, 
that, by eleétrifying together the carbonated hydrogenous and 


“tnuriatic gafes, mot the fmalleft progrefs was made towards 


ihe decompofition of the latter. All that was thus effected 
confifted in the decompofition of the water of the two gafes 
by the carbon of the combuftible gas; and, when this was 
completely accomplifhéd, no further effect enfued from con- 
tinuing the eleétrifation. The generation of carbonic acid 
was proved by the following experiment: 

Exper. 14. Toa mixture “of carbonated hydrogen and mu- 
tiatic gafes, after having received above roo Hock a drop 
of water was admitted, which abforbed the muriatic acid: 
The liquid was then taken up by blotting-paper; and the 
refiduary gas, being transferred into another tube, was 
brought into contact with a folution of pure barytic earth. 
The precipitation of this folution evinced the prefence of car- 
bonic acid. 

Tt was defirable, however, that the efiests fhould be afcer- 
2. tained, 
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tained, of electrifying together pure muriatic acid and pure 


‘carbonated hydrogenous gas, both perfectly free from water. 


Now, from the experiments related in the firft fection, it 
appears bighly probable that a complete purification from 
moifture is produced, in both gafes, by the action of the 


- ele€tric fluid ; all the water they before contained being thus 


decompofed. In the following experiments, therefore, the 
two gafes were feparately electrified before they were, fub- 
mitted to this procefs conjointly. 

Exper. 15. To a portion» of muriatic acid, diminifhed. by 
the aétion of életricity from 144 to 121 meafures, 27 mea- 
fures of carbonated, hydregenous gas, expanded as far as 


’ poffible; were added, and.200 fhocks paffed through the mix- 


ture. The addition of: permanent gas amounted to 14. mea- 
fures; 110 of which may. be traced to the muriatic acid, and 
were evolved by its feparateneleétrifation. The remaining 
four meafures;; which» temain; tobe accounted for, are too 
{mall a 2 quantity to be afcribed to the decompofition of the 
acid. fi Shih 3 TE 

Bieber. 16:-Toa quantity of artists hydrogenous gas; 


which: had received: 40c fhocks,, and occupied the fpace of 


212 meafures, I added 23% of muriatic acid, through which 


200 fhocks had previoufly been paffed. The elecirilation of 


the mixture was fiext continued till Soo difcharges had taken 
place. On examining the raixture of gafes dutine this ope- 
ration, no change whatever took place; and, afier its clofe; 
tio more muriatic acid had difappeared than would have been 
deficient after the firft electrifation ; nor was there any fur- 
ther produétion of permanent gas. 

Exper.17. The fame refult was obtained by electrifying 
together.280 meafures of carbonated hydrogenous gas, pre- 
vioufly expanded by 600 fhocks, and 114 of muriatic acidj 
after 400 fhocks. The additional difcharge, through this 
mixture, of 1000 fhocks, did not evince the fmalleft progrefs 


towards the decompofition of the muriatic acid. 


-Exper.18. In the naturally moift ftate of thefe gafes, it 
follows, from the 14th experiment, that carbonic acid is 
produced by electrifying them in conjunction. It appeared 


to me of fome importance to afcertain whether, after a pres 


vious 
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vious decompofition of their moifture, carbonic acid enositl 
«continue to be generated. But the electrified carbonated hy+ 
drogenous gas Ttlelf contains carbonic acid; ‘which, unlefs 
jitbved: taka render the refult of the experimént unde- 
cifive: ‘This was accomplifhed by paffing up, to « portion 
of electrified gas, a bubble of two of dry ammoniacal gas; 
which, uniting with the carbonic acid; would condenfe any 
portion of it that might be prefent. “The remainder was 
transferred into another tube; and to this carbonated hy+ 
drowenous gas, perfe€ily deprived both of moifture and ear- 
bonic acid, muriatic acid gas; pfevioufly éleétrified, was 
added, and eleétrical thocks were paffed through the mix- 
ture: A drop of water was then admitted; and the refidu- 
ary gas; after having been dried, was transferred into another 
tube. On pafling up batytic water, not thé fmalleft trace of 
carbonic acid could be difcovered: 

From the preceding experiments; the following citambfiond 
may be deduced : 

1. The muriatie acid gas, in the duc ftate in sbidle it 
cari be procured, fill contains a portion of watér. From a 
calculation founded on the experiments defcribed in the fitlt 
fection, the grounds of which are too obvious to require 
being flated, it follows that 100 cubical inches of muriatic 
gas, after expofure to muriat of lime, {till holdin combina- 
tion 1.4 grain of water. ; 

2. When eleétrical fhocks are pafied through this gas, the 
watery portion is decompofed. The tiyidropen of the water, 
uniting with the electric matter, conftitutes hydrogenous gas, 
and the oxygen unites with the muriatic acid; which laft, 
a oti the mercury, compofes murtat of mercury, 

| Lhe eleGtric fluid ferves as an intermedium: in com- 
vidi oxygen with muriatic acid. 

4. The teally acid portion of muriatic gas does not Gite 
ary decompolition by the action of electricity. ) 

5. When electric fhocks are pafled through a mixture of 
carbonated hydrogen and muriatic acid gafes, ihe water beld 
in folution by thele gafes is decompofed by the carbon of the 
compound inflammable gas; and carbonic acid and bydro- 
genous gafes are the refult. 
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6. When all the water of the two gafes has been decom- 
pofed, no effect enfues from continuing the ele&rifation 5 or, 
if the water of each gas hus been previoufly deftroyed by elec- 
trifying them feparately, no further effec enfues from elec~ 
trifying them conjointly. 

7. Since, therefore, carban, though placed under the moft 

favourable circumffances. for abftracting from the muriatic 
acid, and copibining with its oxygen, evinces no fuch tend- 
ency, it may be inferred, that, if the muriatic acid be an oxy~ 
genated fukftance, its radical has q ftronger affinity for oxygen 
than charcoal poffelfes. 

Thongh the firft impreffions excited in my mind by the 
total failure of the above experiments, in accomplithing one 
of the greateft obje&ts of madern chemiftry, have induced me 

for fome time to withhold them from the fociety, I am fa- 
tisfied, by reflection, that this communication is not without 
expediency. The means employed in. attempting the ama- 
lyfis of the muriatic acid, were fuch as, after aature delibe- 
ration, appeared to me molt to promife fyccefs; and the ex- 
periments were attended with a degree, of labour, which can 
only be eftimated by thofe who have been engaged in Gmilar 
purfuits; not one third-of thofe- which were really made 
having been deferibed in the foregoing account of them. It 
may fpare, therefore, to others, a “fruitlefs appli cation of time 
and trouble, ta be made acquainted with what f have done; 
and the collateral faéts, which have prefented themfelves in 
the inquiry, are perbaps not without curiofity or value. 
From the refult of thefe experiments, I apprehend, all hope 
muft be relinquifhed of effecting the decompofition of the 
muriatic acid in the way of finele eleGtive affinity. They 
furnith alfo a ftrong probability that the bafis of the muriatic 
acid is fome unknown body; fur no- combultible fubftance 
with which we are acquainted ean retain oxygen, when fub- 
mitted in contact with charcoal, to the action of eleétricity, 
or of a high temperature. The analyfis of this acid muft, in 
future, be: attempted with the aid of! complicated aMfinities, 
Thus, in the mafierly experiment of Mr, Tennant, phot 
phorus, which«attraéts oxygen lefs flronely than charcoal, 
by the intermediation of lime, decompofes the carbonic acid. 
fh; 8 Yet, 
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Yet, led by the analogy of this fact, its diteterer found that 
-afimilar artifice did not fyéeeed in decompofing the muriati¢ 


acid. ° As vital air,”? he obferves, ‘ is‘attragted by a com- 
pound of phofphorus and: ealcareous earth ‘more powerfully 
than by charcoal, I was defiroys of trying their’ efficacy upon 
thofe acids which may from analogy. be fuppofed to ‘contain 
vital air, but which are not affected by ‘the application: of 
charcoal. With this intention, ' I made’ phofphorus pats 
through a compound of marine acid and calcaréous earth, 

and alfo of fluor acid and caléareous earth,’ but without pro- 
ducing in either of them any alteration. Since the ftrong 
attraction which thefe acids have’ for calcareous earth tends 
to prevent their decompofition, it might be thought, that in 
this manner they were’ not more difpoted to part with vital 
air'than -by the attraction of charcoal :’ but “this, however, 
does not appear to be the fast. I have’ found that phof- 
phorus cannot be cbtained by paffing marine acid thfough 
a compound of! bones and charcoal when red-hat. a The at- 
traction, therefore, of phofphorus arid ‘lime for vital air ex- 
ceeds the attraQion of charcoal by a dreater’ force than that 
arifing from the attraction of marine ‘acid’ for line 7?" 

yas) 

By means Geile to thole employed in attempting the ana+ 
ly fis of the muriatic acid, I tried to effect that of the fluoric 
acid. When electrified alone, in,a.glafs tube coated inter- 
nally with wax, it fuftained a dimiputian of bulk, and there 
remained | a portion of hydrogenous gas. |, But neither in this 
mode, nor by fubmitting it,’ mixed with, carbonated hydro- 


genous gas, to the action of electricity, was, any progrefs 


made towards its analyfis.: Thefe experiments, however, 


‘render it probable, that the fluoric acid, like,the muriatic,, is 


lafceptible of ftill further oxygenation, in which fiate it be- 
comes capable of ating on mercury. The, carbonic acid, 
on the contrary, appears not to a admit of two different degrees 
of oxygenation. When the electric fhock has been repeat-+ 
edly nailed through a portion of this acid gag, its bulk is en- 
larged, and a permanent gas is produced, which is evidently 
a mixture of oxygenous anc hydrogenous gafes; for, when 
%* Philofophical’Tranfadtions, Vol) UX KI. p 184, sud 

: at 
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an electric fpark is paffed through the gas that remains after 
the abforption of the carbonic acid by cauftic alkali, it im- 
mediately explodes: THefe refults "even. take place on elec- 
trifying carbonic acid from marble, previoufly calcined in a 
low red heat, to expel its water; and then diftilled in an 
earthen retort*: 


f = —— 


IV. Experiments in Galvanic Eleétricity, by Meffrs. 
NicHOtson, Caruiste, CRUICKSHANK, &c. 


Tx the fourth volume of the Philofophical Magazine, 
P- 59, 163, and 306, we laid before our reader’s M. Volta’s 
account of the progrefs he had then made in Galvanifm; and 
in our number for May laft we ftated that Mr. Car- 
lifle had been making fome experiments which were likely 
to lead to fome important difcovery in Galvanic electricity. 
We fhould have tlien mentioned, but’we knew not the fact, 
that he made them in conjunétion with Mr. Nicholfon, 
editor of a well conduéted and_well known philofophical 
journal. When we learnt the circum fanes, motives of de- 
licacy, which our readers muft approve; forbade our attempt- 
ing to give any further particulars till Mr. Nicholfon bim- 
felf, who had the beft right, fhould firft lay them before the 
public. 

Since that time Mr. Nicholfon has publifhed feveral cu- 
rious and important papers on this fubjeét, from which we 
fhall now felect a few particulars for the information of our 
readers} referring thofe who may with for a fuller account, 

_ to.Mr. Nicholfon’ s journal. 

The gerieral apparatus we need nat particularly to defcribe, 
having i in the prefent number given a tranflation of M. Vol- 
ta’s paper which appeared in the fecond part of the Philo- 
ophical. Tranfactions for the prefent year, juft publithed, 


_ * Meffieurs Landriani and Van Marum (Am, de Chemie, Tome IT. 
_ ps 270.) obtained only hydrogenous gas by ele€trifying the carbonic acid 
gas. But the conduétor of their apparatus was an iron one; which metal 
would combine with the oxygen of the water, and prevent it from appear- 
Sag in a gafeous ftate. In my experiments the conductors were of platina. 
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Mr. Anthony Carlifle, having been favoured with a perufal 
of this paper by the very refpeétable Prefident of the Royal 
Society, the Right Hon. Sir Jofeph Banks, Bart. foon afters 
in conjunction with Mr. Nicholfon, began to repeat the ex- 
periments of M. Volta, and obtained fimilar refults. Very 
early in this courfe, the contaéts being made fure by placing 
a drop of water upon the upper plate “of the pile, Mr. Car- 
lifle obferved a difengagement of gas round the conducting 
wire. This gas, though minute in quantity, feermed to Mr. 
Nicholfon to have the fmell of hydrogen when the wire of 
communication was fteel. This, with fome other faéts, led 
him to propofe to break the circuit by the fubftitution of a 
tube of water between two wires. Accordingly, a brafs wire 
through each of two corks was inferted at the oppofite ends 
of a glafs tube about half an inch in diameter, filled between 
the corks with water: the diftance between the points of the 

wires in the water, was about an inch and three quarters. 
“This compound difcharger was applied fo that the externak 
ends of its wire were in contaét with the two extreme plates: 
of a pile of thirty-fix half crowns with the correfpoident 
pieces of zinc and pafteboard. A fine {tream of minute bub- 
bles immediately began to flow from the point of the lower 
wire in the tube, which communicated with the filver, and 
the oppofite point of the upper wife became tarnithed, firft 
deep orange, and then black. On reverfing the tube, the 
gas came from the other Poin which was now loweft, while 
the upper, in its turn, became tarnifhed and black. Re- 
verfing the tube again, the phenomena again changed their 
order. In this ftate the whole was left for two hours and 
a half. The upper wire gradually emitted whitith filmy 
clouds, which, towards the end of the procefs, became of a 
pea-green colour, and hung in perpendicular threads frome 
the extreme half inch of the wire, the water being rendered 
femi-opaque by what fell off, and in a great part lay, of a 
pale green, on the lower furface of the tube, which, in this. 
difpofition of the apparatus, ‘was inclined about forty degrees 
to the horizon. The lower wire, three quarters of an inch 
long, conftantly emitted gas, except when another circuit, or 
complete wite, was applied to the apparatus; during which 
time. 
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time the emiffion of gas was fufpended. When this Jaft 
mentioned wire was removed, the gas reappeared as before, 
not initantly, but after the lapfe of four beats of a half fecond. 
clock ftanding in the room, The product of gas, during the 
whole two hours and a half, was two-thirtieths of a cubic 
inch, It was then mixed with an equal quantity of common: 
air,and exploded by the application of a lighted waxed thread.’ 


To have reverfed the tube would have anfwered the fame: 


purpofe, but they chofe to do this, ‘ and found that, when 
the zinc was at the bottom, its effeéts were reverfed ; that is 
to fay, the gas fill came from the wire communicating with 
the filver,” &c. 
* Meffrs. Carlifle and Nicholfon were “led, by, reafon- 
ing on the firft appearance of hydrogen, to expeét a decom- 
pofition of water; but it was with no little furprife that they 
found the hydrogen extricated at the contact with one wire, 
while the oxygen fixed itfelf in combination with the other 
wire at the diftance of almoft two inches. As the diftance 
between the wires formed a ftriking feature in this refult, it 
became defirable to afcertaim whether it would take place to 
greater diftances. When a tube three quarters of an inch 
in diameter, and thirty-fix inches lone, was made ufe of, the 
effect failed, though the very fame wirés, inferted into a fhorter 
tube, operated very brifkly,”’ 

The experiment being tried with tin@ure of litmus-in 
place of water, and the oxydating wire, namely, from the 
zinc fide, being loweft in the tube, it changed the tinture 
red in about ten minutes as high as the upper extremity of 
the wire. The other portion remained blue. Hence it feems 
_ either an acid was formed, or that a portion of the oxygen 
eombined with the litmus, fo as to produce the effect of an 
acid, 

«© It may be here offered as a general remark, that the 
eleGtric pile with card, or with woollen cloth, continues in 
order for about two days, or fcarcely three; that, from a feries 
of glaffes fet up by Mr. Carlifle, ag well as from the pile it- 
felf, it appears that the fame procefs of decompofition of 
water is carried on between each pair of plates, the zine 
being oxyded on the wet face, and hydrogen given ont; that 

PO ap the 
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the common falt is decompofed, and exhibits an efflorefcence . 
of foda round the edges of the pile, extruded, moft probably, 
by the hydrogen: and that, on account of the corrofion of 
the faces of the zinc, it is neceffary to renew them previoufly 
to each conftruéction of the pile, This may be done by 
{craping or grinding.” 

By feveral accurate and well aaaucted experiments, Mr. 
Nicholfon afcertained that the electricity of the zine was 
plus, and that of the filver minus, which ever of them were 
at the top of the pile. The electric fpark was even rendered 
vifible; fo that there can be no doubt of the identity of the 
electric and Galvanic fluid. 

The decompofition of water, and oxydation of metallic 
wire, fuggefted other experiments. Two fmall wires of pla- 
lina were inferted, as before, in a fhort tube. When the 
conneétion with the pile was formed, the wire from the 
filver gave a plentiful fiream of gas, and that from the zinc a 
fmaller one, In four hours, neither turbidnefs, oxydation, 
nor tarnifh appeared. ‘The larger fiream was naturally fup- 
pofed to be hydrogen, the fmaller oxygen, 

With thick gold leaf inftead of platina, the refult was the 
fame, only the extremity of the flip conneéted with the zing 
acquired a coppery or purplith tinge. Ps . 

A brafs wire was fubftituted for one of the flips of gold. 
When the former was joined to the filver end, the twa 
fireams were extricated as before; but when joined to the 
zinc, it became oxyded, as when both the wires were of 
brafs. ' 

The fimple decampofition of water by platina wires, with- 
out oxydation, offered a means of obtaining the gafes fepa- 
rate from each other. This was tried with a pile of fixty- 
eight fets. A wire from each end of the pile paffed under 
feparate phials full of water. inverted in a faucer of water. 
cA cloud of gas arofe from each wire, but moft from the 
filver or minug fide. Bubbles were extricated from all parts 
of the water, and adhered. to the whole internal furface of 
the veflels. The pracefs was continued for thirteen hours, 
after which the wires were difengaged, and the gafes dcaneisd 
ynto feparate batules. On meafuring the quantities, which 

wag 
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was done by weighing the ‘bottles, it was found that the 
quantities of water difplaced by the gafes were, ref{pectively, 
72 grains by the gas from the zinc fide, and 142 grains by 
the gas from the filver fide; io that the whole volume of gas 


“was 1.17 cubic inches, or near an inch and a quarter. Thefe 


are nearly the propertions in bulk of what are {tated to be 
the component parts of water. The gas from the zinc fide 
being tried with one meafure of nitrous gas, contracted ta 
1.25, and did not contract more by the addition of another 
meafure; the gas from the filver fide, by the fame treatment, 
contracted to 1.6. The air of the room, on trial, contracted 
to 1.28. From the fmallnefs of the quantity, no attempt 
was made to detonate the air from the zine fide ; but a por- 
tion of that from the filver fide, being mixed with one-third 
of atmofpheric air, gave a loud detonation. 

«© Upon the above it may be remarked, that it does not 
feem probable that oxygen was afforded by both wires, but that 
they were mixed by the circumftances of the experiment.” 

Mr. Cruickthank, of Woolwich, alfo made feme intereft- 
jng experiments on this fubject. He employed plates of 
zinc and filver about 4.6 inches {quare; and the number of 
each varied from 40 to 100, according to the power required. 
He ufed filver wire both from the zinc and filver plate in his 
firft experiments ; but to diltinguith the ends of the pile, that 
wire only is called the filver wire, which was connected with 
the filver plate 5 the other wire he calls (to fave circumlocu- 
tion) the zinc wire. Thefe wires were paffed through corks 
fitted into a glafs tube filled with water, and one of the corks 
made perfectly tight by means of cement. ‘ The tube was 


then placed upright in a cup containing water, with the un- 


cemented end downwards. As foon-as the communication 
was made between the extremities of the pile by the wires, 
a quantity of {mall air bubbles began to afcend from the end 
of the wire conneéted. with the filven, as obferved by Meffrs, 
Nicholfon and Carlifle; buta white cloud at the fame time 
made its appearance at the one proceeding from the zinc, or 
the zinc wire. This cloud gradually increafed, and aflumed 
a darker colour, and at laft it became purple, or even black, 
4 very few air bubbles were likewife colleGed upon and 

afcended 
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afcended from this wire; but when the machine was in full 
force, a confiderable {tream could be obferved. 

“* The gas was collected, and found to be a mixture of hy- 
' drogen and oxygen, in the proportion of three parts of the 
former to one of the latter. No great dependence, however, 
was placed upon this in point of accuracy. The zine wire 
was found to be much corroded, and looked as if a confider- 
able portion of it had been diffolved. As the cloud which 
was formed around this wire became purple on expofure to 
the light, Mr. Cruickfhank fufpeéted it might be luna cor- 
nea, or muriat of filver proceeding from the filver, which 
had been fomehow diffolved, and afterwards precipitated in 
this ftate, by the muriatic falts in the common water.”’ 

Diftilled water, to which a little tincture of litmus was 
added, was next employed in the tube. Gas arofe from both 
wires, but in greateft quantity from the filver wire. Ina 
fhort time, the whole fluid below the point of the zinc wire 
became red, and the fluid above the filver wire looked of a 
sleeper blue than before, the flight tinge of purple being de, 
ftroyed. 

Diftilled water, tinged with Brazil wood, foon became of 
as deep a purple as could be produced by ammonia, while 
the portion of the fluid round the zinc wire became very 
pale. From thefe experiments it appears to Mr. Cruick- 
fhank, that an acid, probably the nitrous, is produced at the 
wire connected with the zinc, and an alkali, probably am- 
-Wonia, at that connected with the filver, end of the pile. 

When lime-water was employed, the wire was likewife 
acted upon, but in alefs degree. The cloud at firft had an 
olive colour, exaétly refembling the precipitate of filver. by 
Jime water, 

In thefe experiments the quantity of filver diffolved was 
confiderable, and, where water was employed, a portion of 
it remained in folution, which was proved by adding muri- 
atic acid. More would probably have been fufpended, but 
. that an evident precipitation near the upper extremity of the 

zinc wire, was occafioned by the alkali generated by the 
procefs. 

és hydrogen gas, when heated, or in its nafcent ftate, 

reduceg 


eatin tliat 


Experiments in Galvanis EleGricity. 343 


Feduces metallic oxyds, Mr. Cruickthank filled the glafs tube 
with a folution of acetité. of lead to feparate the hydrogen 
from the oxygen, and thus obtain the latter pure. An 
excefs of acid was added to the acetité to take up the alkali: 
in a minute or two after the communication was made, fome 
fine metallic needles, which afterwards aflumed the form of a 
feather, or rather that of the cryftals of ammonia, were per- 
ceiyable at the end of the filyer wire. The lead was in its 
metallic ftate. 

Solutions of fulphat of copper and nitrat of filver, were 
tried in the fame way, and with fintilar refults. The metals 
Were revived, 

When pure water, mixed with diftilled vinegar or with a 
very little fulphuric acid, were employed in the tube, metallic 
filver was precipitated by the filver wire, the acid employed — 
preventing the alkali from precipitating the filver diffolved by 
the generated acid; in confequence of which, when a fuffis 
cient quantity of the metal was takén up, it was again thrown 
down by the filver wire in its metallic form. 

Muriat of ammonia in folution being tried, a little gas 
was difengaged from the filver wire: an incruftation of luna 
eornea was formed round the zinc wires The liquor re- 
maining after the experiment, fmelled {trongly of ammonia, 
Common falt was decompofed alfo. Indeed, when a folu- 
tion of muriat of foda or of ammonia js employed to moiften 
the papers in the pile, the falt is always decompofed, 

Nitrat of magnefia was decompofed by the fame means, 

In fome after experiments gold wires were tried, and the 
quantity of oxygen gas obtained was much greater than when 
filver wires were employed. 

Two gold wires were paffed through a cork Joofely intro- 
duced into the mouth of a three-ounce phial filled with lime 
water: the phial being inverted over pure water, the exterior 


ends of the wires were connected with the pile in the ufual 


way. In four hours the phial was filled with gas extricated 
from the wires, efpecially the one connested with the filver, 
One meafure of the gas. mixed with two of nitrous gas, 2 
diminution of one meafure took place: the refiduum con- 
tained nitrous gas mixed with hydrogen. Four meafures 


exploded 
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exploded by the electric fpark over mercury, difappeared, é%4 
cept about +!, of a meafure, which appeared to be azot. 

Two gold wires’ were pafled through corks, fecured by 
cement in the ends of a glafs tube, dbout 10 inches long; 
bent into the form of the letter V; they reached to within 
an inch of each other, at the angle, in which there was a 
hole about one-tenth of an inch in diameter. The tube was 
then filled with diflilled water, and the opening at the angle 
being fhut with the finger to keep in the water, it was thus 
placed in a cup of water with the angle downwards, The 
extremities of the wires being then joined to thofe of the 
pile, gas was difetigaged from both, but moft from that 
connected with the filver; the gafes were thus kept dif- 
tin&. Oné meafure of the eas from the filver end, mixed 
with one of nitrous gas, gave red fumes, a diininution of 
one-third of a meafure, and a refiduwm confifting of nitrous 
and hydrogen gas. ‘Two méafures with one of oxygen being 
exploded over mercury difappeared, except about one-fiftl 
of a meafure, which by the nitrous teft appeared to be 
chiefly oxygen. A denfe whité vapour: was perceived over 
the mercury for fome time after the explofion. One.mea- 
fure of the gas from the zinc end; being mixed with two of 
nitrous gas, the whole nearly difappeared: another meafure 
of the latter being added, the total diminution was nearly 
three meafures. . 

With platina wires Mr. Cruickfhank obtained almoft 
fimilar refults. The one connected with the zine end be- 
tame tarnifhed ; the fame thing happened when gold wires 
were ufed. 

A folution of eryftallized muriat of lime; ifclofed in 2 
tube in the common manner, and gold wires being em- 
ployed, the one from the filver gave little gas, but that froni 
the zine a confiderable quantity, and the fluid farroutiding 
it aflumed a fine yellow colour, a folution of the gold having 
been effeted. After a time fome gas camé from the firlt 
wire, but there was no precipitation of lime. When the 
tube was opencd, the fluid fmelled of aqua regia, or the 
oxy-muriatic acid. » When platina wires were employed im 
place of gold, the fmell of nitro-muriatic acid was foon ob- 
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fervable, but no folution of the platinas When the tube 
was filled with a folution of muriat of foda, a nitro-mu- 
fatic acid was likewife produced. 

Mr. Cruickfhank from thefe experiments draws the fol- 
Jowing conclufions : 

“1. That hydrogen gas, mixed with a very fmal]l pro» 
portion of oxygen and ammonia, is fomehow difengaged at 
the wire conne¢ted with the filver extremity of the machine; 
and that this effeét is equally produced, whatever the nature 
of the metallic wire may be, provided the fluid operated upon 

_ be pure water. 

“< 9, That where metallic folutions are employed inftead 
of water, the fame wire which feparates the hydrogen re~ 
vives the metallic calx, and depofits it at the extremity of 
the wire in its pure metallic ftate; in this cafe no hydrogen 
gas is difengaged. The wire employed for this purpofe may 
be of any metal. 

“© 3, That of the earthy folutions, thofe of magnefia and 
argill only are decompofed by the filver wire; a circumftance 
which ftrongly favours the production of ammonia, 

«* 4. That when the wire connected with the zinc extre- 
mity of the pile confifts either of gold or platina, a quantity 
of oxygen gas, mixed with a little azot and nitrous acid, is 
difengaged ; and the quantity of gas thus obtained is a litthe 
better than one-third of the hydrogen gas feparated by the 
filver wire at the fame time. 

‘© 5. That when the wire conneéted with the zinc is filver, 
or any of the imperfect metals, a {mall portion of the oxy- 
genous gas is likewife given out, but the wire itfelf is either 
oxydated or diffolved, or partly oxydated and partly diffolved: 
indeed, the effect in this cafe, produced upon the metal, is very 
fimilar to that of the concentrated nitrous acid, where a great 
deal of the metal is oxydated, and but a fmall quantity held 
in folution*. 


* The great difference in the effcét produced by this influence on gold 
and filver, which have always been donfidered a& equally difficult to 
oxydate, can only be explained on the fuppofition, that nitrous acid is ge- 
nerated; for this acid, it is well known, aéts powerfully on filver, but has 
no a€tion whatever on gold. The fame obfe:yation applies to platina. 
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“ 6. That when the gafes, obtained by gold or platina 
wires, are ‘collected together and exploded over mercury, 
the whole nearly difappears and forms water, with pro- 
bably a little nitrous acid, for there was always a thick 
white vapour perceived for fome time after the explofion. 
The refiduary'gas in this cafe appeared to be azot.” 

Acid folutions of metals having been decompofed, Mr. 
‘Cruickfhank tried their fclution in alkalies. Pure ammonia 
was-added toa dilute folution of nitrat of filver, till the mixture 
fmelled ftrongly of the former. Being put into a tube in the 
ufual way, with filver wires, and the communication made, a 
‘rapid production of gas took place from the filver end, but 
hardly any from the zinc. Grayifh flafhes of metallic filver 
were feparated from the filver wire, and on the zinc wire a 
dark gray fubftance was depofited, which, on afterwards 
endeavouring to fcrape it off with the finger, exploded, 
though ftill moift. The wire was corroded and full of holes. 
The fulminating filver of Berthollet had in fact been pro- 
‘duced in this experiment. 

When pure ammonia was introduced into the tube 
in place of the folution of the nitrat of filver, the re- 
fult was the fame—the filver wire from the zine being 
corroded, &c. was taken up by the alkali, and afterwards 
‘depofited in its metallic form by the other wire. To the firft 
adhered fome of the fulminating filver, and a portion was 
alfo depofited from the fluid, after ftanding fome time. 

From pure animonia, with copper wires, a quantity of 
very pure metal was precipitated—from an ammoniacal fo- 
‘Jution of copper the fame pure metallic precipitate. From 
thefe experiments Mr. Cruickfhank remarks, that it appears 
that the Galvanic influence might be employed with fuccefs 
‘in the analyfis of minerals. 

Pure ammonia being introduced into a bottle, and in- 
verted over the fame fluid, with a cork and two wires, as 
before defcribed, (the wire conheéted with the zinc being 
platina and the hee filver), a rapid decompofition of fie 
alkali was effe&ted. Two ounce meafures of gas being col- 
le&ted. and examined,, was found to confift of 15 parts of 
oo yy gas, 13 of azotic, and two nearly of oxygen gas. 

The 
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_ The nitrous acid feemed to be little or not at all aéted upon, 

by the Galvanic influence, from which Mr. Cruickfhank in-, 
fers that it is fo perfe& a conductor of the fluid as to tranfmit 
it like metals, without experiencing any change; and this 
he thinks may poffibly be owing to the great proportion, of 
oxygen, which enters into its compofition, having before re 
marked that all fluids, containing little or no oxygen, arg 
non-conductors, or nearly fo. 

The corroded matter generated at the wire connected with 
the zinc are not, Mr. Cruickfhank obferves, pure oxydess 
and it follows that an acid, as before mentioned, and probably, 
the nitrous, is produced; for all the green oxyds of copper 
contain an acid of fome kind or other, the pure oxyds of 
that metal being either dark red or deep brown, 

Mr. Nicholfon’s Journal alfo contains fome interefting ex- 
periments on this fubject made by Mr. Davy, of Briftol, which 
gave refults that almoft all admit of the fame inferences that 
have been made by Meffrs. Nicholfon, Carlifle, and Cruick- 
fhank. He made an ingenious diverfity in the circuit, 
Tubes filled with diftilled water, and furnifhed with gold 
wires conneéted with the pile, were inverted in different 
glaffes, and the communication between them formed by 
mifcular fibre; the gafes were given off in great quantity, 
and from feveral experiments pure oxygen and pure hydro- 
gen were feparately obtained, nearly in the proportions re- 
quired to form water. 

Some ingenious experiments have alfo been made by Mr. 
Henry, of Manchefter, and by Lieut. Col. Henry Haldane; 
for an account of which we muft refer our readers to the 
Philofophical Journal. 


V. Letter from Henry Moves, M.D. to Maxwe.u 
GarrusHore, M.D. containing an Account of fome 
interefling Experiments in Galvanic Eleééricity. Commu. 
nicated by Dr. GARTHSHORE. 


DEAR SIR, Pittenweem, Fifefhire, Aug. 15, 1800. 


Havine once more returned to my fummer refidence, 
where folitude increafes the attraétions of fcience, I fhall 
Yy 2 now 
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now fulfil my promife of writing to you; and having nothing 
better at prefent to communicate, requeft your acceptance of 
the following facts, refults of fome experiments, which, with 
the aid of Mr. Nicol, I have lately made in my leifure hours. 
“rt, When 72 fquare pieces of copper, 72 of zinc, and 71 
of moiftened pafteboard, each containing four fquare inches, 
and not exceeding in thicknefs 1-16th of an inch, wére 
formed into a column by being applied to each other in the 
Galvanic feries, viz. zinc, copper, pafteboard—zinc, copper, 
pafteboard, &c. &c., the column, though entirely compofed 
of oxydable materials, difcovered a ftrong Galvanic power. 
When the bottom of the column was touched with one 
hand, and the top at the fame time with the other, both 
hands being wet with brine, a fhock was felt fully as ftrong 
as that which was given by an electrical jar having 80 
f{quare inches of coated furface. Hence it appears that filver, 
or a non-oxydable metal, is by no means effential to the 
excitation of the Galvanic power; and indeed I apprehend 
that a Galvanic column, confifting of copper, zinc, and 
pafteboard, will be found as powerful as an equal column 
confifting of filver, zinc, and pafteboard. The above eolumn, 
confifting of copper, zinc, and pafteboard, retained its power 

with little diminution during a period of 36 hours. 
and, When pieces of copper, zinc, and moiftened alumine 
were formed into a column by being applied to each other in 
the Galvanic feries, viz. zinc, copper, alumine, &c. the 
column gave fhocks remarkably ftronger than thofe it would 
have given had pafteboard been ufed. Hence a feries of 
curious experiments fpontaneoufly prefent themfelves, de- 
manding to he tried. Hencea probability that the Galvanic 
power may fometimes occur among the {trata of the earth; 
and hence a new theory of earthquakes wil] in all probability 

ere long appear, 

3rd, When the alumine in the Galvanic cqlumn was 
moiftened with brine, inftead of water, the furface of the 
column became, in the courfe of three or four days, covered 
with a copious white efHlorefcence, which when colleéted and 
examined proved to be foda nearly faturated with carbonic 
acid. A like efflorefeence was found in a column, tn the 
confirnction 
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‘onftruction of which no alumine was ufed. The column 
confifted of copper and zinc, ftratified with paper moiftened 
with brine, and furnifhed, you perceive, a pleafing proba- 
bility that the Galvanic aétion of the metallic fubftances may 
one day conduce to the arts of utility; it being capable of 
furnifhing, when duly employed, genuine foda from the falt 
of the fea. 

4th, When the Galvanic influence was tranfmitted, by 
means of two brafs wires, through an aqueous folution of the 
catbonat of potafh, both were corroded where they touched 
the folution, and both produced or extricated gas. The wire, 
however, which came from the copper, was manifeftly lefs 
corroded than the other, though it yielded the largeft pros 
portion of gas; and the phenomena were not perceptibly 
changed by fubftituting lime in place of the alkali. 

Both the wires alfo gave gas when they were properly im- 
merfed in fome other fluids; but when inferted in the legs 
of an inverted glafs fyphon, which had been previoufly filled 
with diftilled water, the mode of their aétion was feemingly 
changed: one was corroded without giving gas, whilft the 
other gave gas without being corroded; and thefe pheno- 
mena were not interrupted by filling the bend of the fyphon 
with mercury. One of the wires was conftantly corroded 
without giving gas, and the other gave gas without being 
corroded, whether the interval between their extremities was 
filled with pure water alone, or partly with water and. partly . 
with mercury, The mercury however muft have wholly 
precluded the tranfmiffion of oxygen from wire to wire. It 
feems impoflible for oxygen, in any condition, firft to defcend 
and then to afcend through a column of a fluid full ten thou- 
fand times heavier than the air at the level of the ocean. 
Nothing, except the Galvanic influence, appears to have 
paffed from wire to wire either without or within the fy- 
phon ; and, if this be admitted, it will fcarcely be affirmed 
that the corrofion of the wire was a fimple oxydation. 

The Galvanic aétion of various fluids, upon the whole or 
moft of the oxydable metals, has lately opengd a field of re- 
fearch, which feems well entitled: to perfigyng attention. 
I have already projected a fet of experiments, which I truft 

“will 
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will afford it fome degree of light. You fhall have the refulte 
as foon as they are obtained, provided they fhall feem de- 
ferving your notice; and | fhall now conclude with briefly 
fubjoining, that when a metallic communication was formed 
im the dark between the ends of a powerfal Galvanic eolumn, 
an appearance of light refembling a fmall electric fpark was 
diftin@tly perceived at the moment of contaét: that the 
copper and zinc, when applied’ to each other, difcover a 
- trong Galvanic power; yet plates of brafs had no fuch 
power, even when piled with moifiened alumine: that alu- . 
mine appeared to be more Galvanic when moiltened with 
brine, than when moiftened with water; that patteboard 
was decidedly more Galvanic wheo moiftened with weak 
fulphurie acid, than when moiftened either with water oF 
brine; and that by inclofing a powerful Galvanic column 
in a box, armed in the manner of a magnet, I have con- 
firucted a kind ‘of Galvanic machine, which is eafily carried 
from place to place, which is extremely convenient im many 
experiments, and which has enabled me to explain the 
powers. of the torpedo more clearly, I believe, than has 
hitherto been done. 
I have the honour to be, with great efteem, 
Dear Sir, 
Your much obliged feryant, 


To Dr. Garth/bore. HENRY MOYES. 


= = 3 3h = 


WI. A Project for extending the Breed of Fine-Woolled Spanifh 
Sheep, now in the Poffeffion of His Majefty, into all Parts 
of Great Britain, where the Growth of fine Clathing Wools 
is found to be profitable. 


Avrrer experiments had been tried for feveral years, by 
the King’s command, with Spanith fheep of the true Merino — 
breed, imported from various parts of Spain, all of which 
concurred in proving, that the valuable wool of thofe animals 
did not ee im any degree in this climate, and that 
the crofs of a Merino ram uniformly increafed the quantity 

and 
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* and meliorated the quality of the wool of every kind of fhort- 


woolled {heep on which it was tried, and more particularly 
foin the cafe of the South Down, Hereford, and Devonthire 
breeds ; His Majefty was pleafed to command that fome 
Merino theep {lrould be procured from a flock, the character 
of which for a fine pile of wool was well eftablithed. 

Application was accordingly made to Lord Auckland, whe 
had lately returned from an embafly to Spains and in con- 
fequence of his Lordfhip’s letters, the Marchionefs del 
Campo di Alange was indueed to prefent to his Majefty five 
rams and thirty-five ewes from ber own flock, known by the 
name of Negretti, the reputation of which, for purity of 
blood and finenefs of wool, is as high as any in Spain. For 
this prefent his Majefty was pleafed to fend to the Mar- 
chionefs in return eight fine Englith coach horfes. _ 

Thefe theep, which were imported in the year 1792, have 
formed the bafis of a flock, now kept in the park of His 
Royal Highnefs the Duke of York at Oatlands, the breed 
of which has been preferved with the utmoft care lose at- 
tention. 

The wool of this flock, as well as that of the fheep pro- 
cured before from Spain, was acknowledged by the manu- 
facturers who faw it, to be to all appearance of the very firft 
quality; yet none of them chofe to offer a price for at at all 
equal to what they themfelves gave for good Spanith wool, 


deft, as they faid, it fhould not prove in manufacture fo 


valuable as its appearance promifed: it became neceffary, 
therefore, that it fhould be manufaétured at the King’s ex- 
penfe, in order that abfolute proof might be given of its 
actual fitnefs for the fabric of fuperfine broad cloth; and 
this was done year after year. in various manners, the cloth 
always proving excellent: yet the perfons to whom the wool 
was offered for fale fill continued to undervalue it, being 
prepofleffed with an opinion, that though it might notat firft 
degenerate, it certainly fooner or later would nites 5 its qty 
much. for the worfe. 

In 1796 it was refolved to fell the wool at the price ‘that 
fhould be offered for it, in order that the manufaéturers 
themfelves might make trial of its quality, although a price 

equal 
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equal to its real value fhould not be obtained: accordingly, 
the clip of that year was fold for 2s, a pound, and the clip of 
the year 1797, for as, 2d. 

The value of the wool being now in fome degree knowns 
the clip of 1798 was wafhed in the Spanifh manner, and it 
fold as follows : 

The number of fleeces of ewes and wethers was 89 5 
Which produced in wool wafhed on the fheep’s backs 295 /#. 
Lofs in {cowering = “ a p = 92 
Amount of fcowered wool “ = e =, «203 

lb. per 16, 
Which produced, Raffinos 167 at 55. 
Finos 23 at 3s. 6d. bar? 8s 
Terceros 13 at as. 6d. 


The clip of 1799 was managed in the farne manner, and 
produced as follows: 

The number of fleeces of ewes and wethers was 1013 
Which produced in wool wathed on the fheep’s backs i's Lb. 
Lofs in feowering - - - - - 92 
Amount of fcow exedl wool - - - a be 

1b. per lb. 

Which eet Raffinos 207 at 5s, 6d.) 

Finos 28 at 3s. 6d. wee 14s. 6d. 
Terceros 1g at 2s. 

The rams’ wool of the two years forted, together pro< 
duced as follows : 

Quantity of wool wafhed on the fheep’s back  314/b. 
_ Lofs in feowering - - - - - 99 


Amount of fcowered wool _ © B = 4 Baie 
16. per lh, 
Which produced, Raffinos 181 at 4s. 6d. 
Finos 22 at 3s. 6d. hast 15s. 6d. 


Terceros 12 at 2s. 

It is neceffary to account for thefe extraordinary prices by” 
fiating, that in the year 1799, when both fales were effected, 
Spanifh wool was dearer than it ever before was known 
to be; but itis alfo proper to add, that 55. 6d. was then the 
price of the beft Spanith piles; and that none were fold 
higher, except, as it is faid, a very {mall quantity for 5s. gd. 

- The King has been pleafed to give away to different per- 
. fons, who undertook to try experiments by crofling other 
. 9 breeds 
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“breeds of fheep with the Spanifh, more than one hundred 
‘rams and fome ewes. In order, however, to make the 
benefit of this valuable improvement in the ftaple com- 
modity of Great Britain, acceffible to all perfons who may 
choofe to take the advantage of it, his Majefty is this year 
pleafed to. permit fome rams and ewes to be fold, and alfo to 
command that reafonable prices fhall be put upon them, 
according to the comparative value of each individual; in 
obedience to which, it has been fuggetted that five guineas 
may be confidered as the medium price .of a ram, and two 
guineas that of a ewes a fum which it is believed the pur- 


_ chafer will in all cafes be able to receive back with large 


profit, by the improvement his flock will derive from the va- 


_ duable addition it will obtain. 


Though the mutton of the Spanifh fheep was always 
excellent, their carcafes were extremely different in fhape 
from that mould which the fafhion of the prefent day teaches 
us to prefer; great improvement has however been already 


‘made in this article, by a careful and attentive felection of 
“fuch rams and ewes as appeared moft likely to produce a 


comely progeny; and no doubt can be entertained, that, in 
due time, with judicious management, carcafes covered with 
fuperfine Spanifh wool may be brought into any fhapée, 
whatever it may be, to which the intereft of the butcher, or 
the caprice of the breeder, may chufe to tee a particular 
value. 

Sir Jofeph Banks, who has the honour of being intrufted 
with the management of this bufinefs, will anfwer all letters 
on the fubje& of it,’ addreffed to him in Soho-fquare. The 
rams will be delivered at Windfor; the ewes at Wey bridge, 
in Surrey, near Oatlands. 

As thofe who have the care of his Majefty’ s Spanifh flock 
may naturally be fuppofed partial to the projeét of intro- 
ducing fuperfine wool in thefe kingdoms, it has been thought 
proper to annex the following notice, in order to fhow the 
opinion held of a fimilar undertaking in a neighbouring 
country, where individuals, however they have miftaken 
their political intereft, are;rather remarkable. for purfuing 
and thoroughly weighing théir own perfonal advantage in all 

VoL. VII. a) 2s their 
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their private undertakings, and for fagacity in feizing alf 
opportunities of improving, by public eftablifhments, the- 
tefources of their nation. . 


FRENCH ADVERTISEMENT. 


On the 24th of May laft, an advertifement appeared in the 
Moniteur, giving notice of a fale of two hundred and twenty 
ewes and rams of the fineft woolled Spanifh breed, part of 
the flock kept on the national farm of Rambouillet; alfo two 
thoufand pounds of fuperfine wool, being the prefent year’s 
clip of this national flock; and one thoufand three hundred 
pounds of wool, the produce of the mixed breeds of fheep kept 
at the Menagerie at Verfailles. 

This advertifement, which is official, is accompanied by- 
a notice from Lucien Bonaparte, Minifter of the Interior, 
as follows: 

** The Spanith breed of fheep that produce the fineft wool, 
introduced into France thirty years ago, has not manifefted 
the {malleft fymptom of degeneration: famples of the wool 
of this valuable flock, which was brought from Spain in the 
year 1786, are {till preferved, and bear teftimony that it has 
not in the leaft declined from its original excellence, although 
‘the diftri&t where thefe fheep have been kept is not of the 
beft quality for fheep-farming; the draughts from this flock, 
that have been annually fold by auction, have always ex- 
ceeded in value the expeétation of the purchafers in every 
country to which they have been carried, that is not too 
damp for fheep. 

* The weicht of their fleeces is from fix * to twelve pounds 
each, and thofe of the rams are fometimes heavier. 

*¢ Sheep of the ordinary coarfe-woolled breeds, when 
croffed by a Spanith ram, produce fleeces double in weight, 
and far more valuable, than thofe of their dams; and if this 
crofs is carefully continued, by fupplying rams ‘of the pure 
Spanifh blood, the wool of the third or fourth generation is 
{carce diftinguifhable from the original Spanifh wool. 


* This muft mean fleeces unwafhed, or in the yeke, as it is technically 
termed. ; 
“ Thefe 


— 
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«© Thefe mixed breeds are more eafily maintained, and 
ean be fattened at as fmall an expenfe as the ordinary breeds 
of the country. 

“ No fpeculation whatever offers advantages fo certain, 
and fo confiderable, to thofe who embark in it, as that of the 
improvement of wool, by the introduétion of rams and ewes 
of the true Spanifh race, among the flocks of France, whe- 
ther the fheep are purchafed at Rambouillet, or elfewhere 5 
in this bufinefs, however, it is of the greateft importance to 
fecure the Spanifh breed unmixed, and the utmoft precau- 
tion on that head fhould be ufed, as the avarice of proprietors 
may tempt them to fubftitute the croffed breeds inftead of 
the pure one, to the great difappointment of the purchafer. 

« The amelioration of wool at Rambouillet has made fo 
great a progrefs, that in a circle from twenty-four to thirty- 
fix miles in diameter, the manufaéturers purchafe thirty-five 
thoufand pounds of wool, improved by two, three, or four 
croffes. Thofe who with to accelerate the amelioration of 
their flocks by introducing into them ewes of this improved 
fort, may find abundance to be purchafed in that neighbour- 
hood at reafonable rates.” 


VII. On a periodical Variation of the Barometer, apparently 
due to the Influence of the Sun and Moon on the Atmo/phere. 
By Luxe Howarp, Efg. Read before the Afkefian So- 
ciety, London*. 


Tusr the moon and planets exercife a certain influence 
(exclufive of the more evident effects of the fun) on the ftate 
of the globe we inhabit, appears to have been the opinion of 


* This fociety confifts of a feleét number of gentlemen, affociated for 
their mutual improvement in the different branches of natural philofophy. 
It was inftituted in March 1796, and the regular meetings are held every 
ether week during the winter. 

The prefent effay is extraéted, by permiffion, from the colleétion of 
thofe furvifhed at different times by the members; and from the fame 
fource we have been promifed to be favoured with fome other papers 
which may prove gratifying to our philofophical readers. 


Z22 mankings 
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mankind from the moft remote antiquity. The true nature 
and extent of their influence feems, however, not to have been. 
well underftood until the epoch of the fublime difcoveries of 
Newton. 

Whether the firft profeffors of aftrology, a feience which 
we find to have been {o antiently cultivated in the Eaft, en-. 
tertained more juft ideas of the planetary influence than their, 


fucceffors in later times, we may not now be able to deter-. 


mine. With refpeét to the pretenfions of the latter, it is, 
however, certain, that the mais of abfurd notions, the pro- 
duét of credulity and imagination, under which is buried 
every thing true or valuable in their writings, has given oc- 


cafion to their falling into general contempt, more efpecially. 


in the prefent advanced ftate of aftronomy. The more myf- 


terious and impofing ftudy of aftrology has ftill neverthelefs. 


its advocates; and the pretenders to it, availing themfelves 
of the meteorological facts recorded by their predeceffors, 


and cbahemenced: by fomething not well under{tood in the . 
experience of the multitude, continue to put forth their an-. 


nual predictions of the weather; and,.in this refpeét, in fpite 
of fufficiently frequent proofs of this want of /pecial forefight, 
they fucceed often enough to keep up a fort of credit with 
their wondering readers. In the mean time, is it any credit 


to thofe who have long had in their hands correét regifters of: 


the weather, and other means of forming an accurate judg- 
ment of fuch matters, that they either fuffer thefe deceptions 
to pafs unnoticed, or content themfelves with fubftituting 
ridicule for inquiry ? 


Obferving that the fubjeét of lunar influence on the atmo- ‘ 


fphere promifes at length to obtain due confideration (by 
fome paffages in foreign journals, as the Theory given by 
Lamarck in the Journal de Phyfique, Floréal, An. 8, &c.*), 
I am inclined to bring forward fome obfervations which firft 


occurred in keeping the regifter of the barometer for 1798 . 


* In particular a paper by Toaldo, in the Yournal des eee utiles, 
tranflated in the Philofophical Magazine, Vol. Til. p.121, with which 
the reader is requefted to compare thefe obfervations (which were, written 
previous to the author’s knowledge of Toaldo’s Theory), as they mu- 
tually fupport each other. 


/ 


annexed, 
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annexed, and which have been amply confirmed in extend- 
ing the inquiry to other regitters. 

The dotted line, which, in the barometric chart* (PI. IX, ) 
reprefents' the courfe-of the barometer, was traced by daily 
obfervations (with an‘ excellent barometer made by Haas) 
on a fet of blank charts, each of which ferves for a month ; 
being ruled horizontally with red lines, dividing the {pace 
into inches and tenths, and ferving for a fcale, and perpen- 
dicularly with others, two-tenths diltant, one of which is al. 
lotted to each day +. 

My regifter was kept at Plaiftow in Effex, about five miles 
eaft of London, except three fpaces diftinguifhed by full 
dots at each extremity, which were noted in London ‘at an_ 
elevation not much more than twenty feet greater, and for 
moft part ‘of which [ am indebted to the obfervations of .a 
friend. As the barometer rarely changes its direction during 
the night, it is evident that, by an enlarged {cale and frequent 
obfervations, a very accurate account of its variations might 
be kept in this way; and none can give a more pleafing 
fynoptical idea of thefe, with the correfponding changes of 
weather, for the paft month. or year. 

As the moon’s phafes had been inferted in the explana- 
tory plate of Dr. Buxton, by a charaéter affixed to the day, 
I continued this practice, and after fome time began to fuf- 
pect a coincidence between thefe and the courfe of the baro~ 
meter, which at length became very evident, and gave oc- 
cafion to further inquiry. This coincidence confifis in the 
depreffion of the barometrical line on the approach of the 
new and full moon, and its elevation on that of the quarters. 
In above thirty out of the fifty lunar weeks in this year, the ; 
barometer will be found to have changed its general diredlion 
once in each week, in fuch manner as‘to be either rifing or 


* The accompanying plate is engraved on a fcale of ‘half an inch to an 
inch. _ 

+ The blank charts are fold by Edward Nairne, Cornhill, and were ' 
publithed by Dr. Buxton in. 1794, who has obliged me with the in{pec- 
tion of his regifter from that time to the prefent. There are columns added 
for wind, rain, &ce which it was not neceflary to introduce on this 


” ccafion, 


at 
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at its maximum for the week preceding and following, about 
the time of either quarter; and to be either falling or at its 
minimum for the two weeks, about the new and full. It is 
remarkable, that the point of greateft depreffion during the 
year, viz. to 28,67, is found about twelve hours after the 
new moon on the 8th of the eleventh month; and that of 


its greateft and extraordinary elevation to 30,89 on the 7th. 


of the fecond month at the time of the laft quarter. More- 
over, this coincidence appeared to obtain the moft regularly 
in fair and moderate weather; and, in general, when the 
barometer fell during the interval between the new or full 
moon and the quarters, an evident perturbation in the atmo- 
fphere accompanied ; of which may be inftanced Il. 15 to 
23, when the barometer, after an uncommon rife, continued 
to fall rapidly after the new moon, with fevere cold, which 
ended fuddenly in ftormy and wet weather; again, VI. 14 
to 20, when two weeks of fair weather ended in a thunder- 
florm. In the greater part of XII. the ufual coincidence 
difappears, and the converfe takes place, the barometer 
being low at the quarter and high at the full, amidft con- 
tinued alternations of rain, froft, and fnow; and, for part 
of the time, high winds. The remarkable depreffion’ be- 
tween the 24th and 28th was attended with intenfe cold, 
the thermometer being noted on four fucceflive days at 15°. 
14°. 9°. 13°. refpectively. On the two days preceding the 
Jaft quarter, the barometer rofe rapidly, and rain followed! 
In the feventh month, which was wet and windy through- 
out nearly, there is the leaft of this coincidence to be feen. 
Inftances may be obferved in which the tendency to rife or 
fall at the times pointed out, after being interrupted by an oc~ 
cafional caufe, is refumed, On the whole I thought there 
appeared fufficient ground, on the evidence of the year 4798, 
to fuppofe that the gravity of our atmofphere, as indi- 
eated by the barometer, may be fubject to certain periodical 
changes, effected by a caufe more fteady and regular than 
either change of temperature, currents, or folution and pre- 
cipitation of water, to which I believe the whole variation 
has been heretofore attributed. To difeover thefe periodical 
changes, if poffible, and ye afcertain their amount, inde- 


pendently | 


Se ee 
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pendently of the operation of the laft-mentioned caufes, f 
took the following method: Paffing regularly through the: 
regifter of the barometer which I had chofen for examina- 
tion, I extraéted one obfervation for each lunar week, as 
near as poflible to the time of the change, which I ranged 
under its proper title, either new moon or full, &c. Having 
gone through the year, I took the mean of the whole of 
thefe notations, and afterwards the mean of thofe under the 
title of new moon, full moon, firft and laft quarter, refpec- 
tively ; by comparifon of which with the general mean I at- 
tained my object. 

. The annexed regifter being examined thus, by taking the 
numbers marked on the plate under each change, the refults 
were as follows : 


Mean of the Whole. Full Moon, Laft Quarter. New Moon. Firft Quarter. 
29,9638 29,906 30,153 26,719 29,980 

Difference - ~ —,0578 +,1892 . —,2448  +,0262 

It will appear, by infpecting the plate, that if the numbers 
had been taken with a latitude of only 36 hours on either 
fide the moon’s changes, the refults would have been fill 
mere favourable to the fuppofed coincidence. 

The regifter of the Royal Society, given in the Philofo- 
_ phical TranfaCtions, affording an opportunity of trying it on 
_ amuch larger {cale, I extracted weekly obfervations for ten 

years, viz. from 1787 to 96, adhering firitly to the rule [ 
ad laid down, and compared the mean of each clafs with 
the mean of the whole for ten years, as alfo with the mean 
of the regifter at large for that time, which gave the follow- 
ing refults. 
Mean cf the Whole. New Moon, ~ Firft Quarter. Full Moon, Laft Quarter. 


29,818 29,7946 29,8y10 29,7812 29,8823 
i f; he 
Digerence ome 1 0254 430730 30368 +0643 


The mean of the regifter at large appeared (on computation 
from the mean of each year as given in the regifter) to be 
29,89, whence it appears that the depreffions at the new and 
full moon either amounted to more, on the whole, than the 
elevations at the quarters, or that they fell out nearer to the 

9 time. 
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time, I was quite fatisfied, im paffing through this regitter, 
that if I had allowed myfelf to choofe the higher notations 
about the quarters, and the lower about the new and full, 


with a latitude of 24 or 36 hours, it would havé made the 


refulis as much more favourable to my conclufions as in her 
former cafe. 


Now, to omit the confideration of other proofs for the. 


prefent, it appears to me evident, that the atmofphere is fub« 
ject to a periodical change of gravity, whereby the barometer, 
on a mean of-ten years, is deprefled at Jeaft one-tenth of an 
inch while the moon is pafling from the quarters to the full 
and new; and elevated, in the fame proportion, during the 
returh to the quarter. To what caufes. fhall we attribute this 
periodical change, other than the attraction of the. fun and 
moon for the matter compofing the atmofphere ? ; 
The atmofphere is a gravitating fluid, differing, in a phy- 
fical fenfe, from the water, chiefly in poffeffing lefs gravity ; 
and it is demopftrable 2 préorz on the principles of the New- 


tonian philofophy, that it ought to have its tides as well 


the ocean, although in a degree as much lefs pe as 
is its gravity. 

I fuppofe, therefore, that the joint attraétions of ‘the fun 
and nioon at the new moon, and the attraGtion of the moon 
- predominating over the fan’s weaker attraétion at the full, 
tend to deprefs the barometer, by taking off from the gravity 
of the atmofphere, as they produce a high tide in the waters, 
by taking off from their gravity: and again, that the attrac- 
tion of the moon being diminifhed by that of the fun at her 
quarters, this diminution tends to make.a high barometer, 

together with a low tide, by permitting each fluid to prefs 
with additional gravity upon the earth. 

I am aware that feveral circumftances attending the fa&ts 


- I have brought forward prevent them from making a cafe - 


fairly parallel with the tides ; on which I fhall make fuch re- 
marks as occur in this early ftage of the inquiry. 

In the firft place, the waters have daily tides correfpond- 
ing with the motions of the earth and moon; and there is 
additional elevation and depreffion about the phafes of the 
moon, amounting, fuppofe, to a fourth part of the whole: 

In 
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In the atmofphere we have at prefent no proof of diurnal 
tides, which ought to be the moft apparent *. 

The elevations and depreflions of the barometer, which ap- 
pear to be periodical, are f{ometimes more, fometimes lefs, con- 
fiderable ; but in moft cafes, when they are regular, greatly 
exceed the proportion which they ought to bear to the ex- 
tremes of the fcale, on the fuppofition of their being due to 
the relative pofitions of the fun and moon only. They arrive 
at their extent fometimes before, fometimes-after, the time of 
the moon’s phafes, and their direction is even fometimes 
contrary to the theory propofed, for many days together; in 
all which particulars they difagree with the tides of the ocean, 

Now in order to a proper confideration of thefe differences, 
_ itis neceflary to keep in view the different conftitution of 
the two fluids, which are the fubjeéts of the comparifon. 

The ocean is a denfe fluid, incumbent on the folid earth, 
pretty much alike in temperature and compofition through- 
out, fubject indeed to certain currents which are found to be 
pretty conftant and appreciable. It does not appear to vary 
in quantity. It has a well-defined furface, by which we can 
meafure the alterations of level it is fubjeét to: 

The atmofphere is a much rarer and an elaftic fluid, in- 
cumbent partly on traéts of land, of various qualities, partly 
on the moveable furface of feas, partly on fnow and ice. It 
differs, at different times, in quantity, and varies much in 
denfity, temperature, and compofition ; is moveable through 
its whole extent by different and oppofite currents, for the 
moft part uncertain and changeable; and we know nothing 
about its furface. Thefe circumftances being confidered, we 
fhall not expeét, even in theory, the fame regularity in the 
tides of the atmofphere as in thofe of the ocean. 

The want of faéts to prove the exiftence of diurnal tides 
appears indeed at firft view an infuperable difficulty; fince, if 
thefe did take place, the barometer ought to indicate them, 


* The means of .afcertaining thefe were not fo obvious in the time of 
Newton; and it is accordingly faid, in B.II. chap. 6, of Pemberton’s 
Newton, that ‘* the gravitation of thefe fluids (water and air) in the 
earth towards the moon produces no fenfible effect, except in the fea, 
where it caufes the tides.” 
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by rifing and falling twice in each day, in a degree propor= 
tioned to the fuppoted weekly tide. But perhaps even thiv 
difference may be found to refult from the different confti- 
tution of the two fluids. The water, being of more uniform 
denfity and poffeffing fo much preater gravity, is elevated 
and fubfides with proportionate fteadinefs. The air, falling 
- greatly fhort of the water in gravity, and its denfity conti- 
nually decteafing upwards, muft needs be very differently 
affeGed, If we take notice alfo of the greater eafe with, 
which the latter is thrown into currents, and laftly of its re- 
markable property of diffolving mere water as it increafes in 
deirfity and temperature, and letting it fall as it decreafes in 
either, it will not feem impoffible, that the daily flux and 
reflux, which is fo manifeft in the waters, fhould be loft and 
countera&ted in the atmofphere ; while, on the other hand, 

the proereffive increafe of either, through the lunar week, 
fhould, by the very fame caufes, be fometimes promoted and 
rendered more confpictious. 

It will, however, be foon enough to enter upon the theory 
of the atimofpherical tides, when the preceding fats thall 
have been examined, and the influence of the fuh and moon 
on the gravity of the atmofphere eftablifhed, by more exten- 
five obfervation. It is for this purpofe that the fubje& is 
now brought forward, and the cooperation of meteorological 
obfervers, in this or other countries, into whofe hands this 
may come, is requefted. The coincidence, fo far as hitherto 
obferved, is an iniportant fact, and fhould it be found to ob- 
tain generally, it will necefurily lead to feveral important, 
confequences; and, in the firlt place, to a new ahd more fa- 
tisfaftory theory of the barometer; in confequence of which 
that inftrament may be more fuccefsfully applied to foretell! 
the changes of the weather. The true reafon likewife of 
the weather fo frequently coinciding, in-the time of its va- 
rious alterations, with the changes of the moon (a coinci- 
dence which has long ferved to direct the predictions of the 
almanac-makeérs), will be apparent, and the diligent meteo- 
rologift will avail himfelf of it in forming probable conjec- 
tures on the changes likely to enfue’ for a certain time, not 
exceeding that which limits the operation of the known 
eaufe or caufes, 
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P.S. That the exifence of a daily flux and reflux in the 
atmofphere has not been hitherto generally admitted, may 
be in part owing to the want of frequent obfervations upon. 
inftruments with a fufficient range of feale. — It is, however, 
more probable, that the lunar weekly flux or reflux, as elther 
prevails, may have the greateft fhare in preventing the de-- 
tection of the contrary femi-diurnal ‘movement; far, at Cal- 
eutta, where the range of the barometer is at all times in- 
eontiderable (if we may judge by one year’s obf{-rvations), 
and where the weekly lunar influence can fearce!ly be traced, 
a manifeft regular daily tide has been detected by the dili- 
gent obfervations of Francis Balfour, Efq. in 1794, which 
took place, as follows, during the month called April :;—Be- 
ginning from fix in the morning, the barometer rofe for four 
hours, then fell during eight hours; then.rofe four hours, and 
fell eight again; which took place daily, and, with very litle 
exception, uninterruptedly,—(See the Regifter in the Afiatic 
Refearches, ) 


VIII. Letter from C. H. Tatuam, Efg. Archited, con- 
, taming a brief Account of the grand antique Bacchana- 
lian Vafe, late in the Poffeffion of the Right Hon. Lord ~ 
Cawdor, now at Woburn Abbey. 


SIR, September 1s, 1800, 


i HE attention of the amateurs of the fine arts having 


been lately excited by the fale of Lord Cawdor’s noble col- 
Jegtion of antiques, and’particularly of the celebrated Bac- 


. ehanalian vafe, formerly an object univerfally admired in the 


Lanti Palace at Rome, the following brief account of it may 
not be unacceptable to your readers: 

The forms of all antique vafes, whether bell-fhaned or the 
tazza, are fuppofed to have been firft taken ae the calyx 
of the lotus; the latter reprefenting the plant in a flatter 
form, as it appears when fully blowin and the former in the 
more early ftage of inflorefeence, 

The lotus is a celebrated water-plant, well known in Upner 
Afia, which, from its firucture, and its reputed quality of 

3A2 beiug 


364 Account of a Bacchanalian Vaje. 


being generated by heat and moifture, was feleéted by the 
antients as the fymbol of the generation and procreation of 
the human fpecies; it was therefore deified and held facred, 
and became the model from which, as it is thought, they 
copied the form of their principal vafes. 

The grand Bacchanalian vafe in queftion (fee a geometrical 
elevation of it, Plate X.) is of the lotus form, bell-fhaped, 
and was moft probably confecrated to the god Bacchus, as 
may be concluded from the finely-fculptured Bacchanalian 
matks, and other features that accompany it: it muft there- 
fore have been ufed either as a laver or fymbol only of this 
part of the heathen mythology, and for no other ufe; for it 
is certain that no wine was ever poured into it. 

This fuperb monument of antique decoration was dug up,’ 
fome centuries ago, among the ruins of Adrian’s villa, to- 
gether with the fragments of three other vafes of nearly 
fimilar dimenfions; all of which appeared, by the fituation 
in which they were found, to have occupied the fame partt- 
cular {pot of that once extenfive and magnificent emporium 
of art. It was then removed to the villa Lanti, near Rome, 
where for many years it attracted the notice and excited the 
admiration of both the traveller and the artift. This, and 
one at Warwick cafile, which is fomewhat more decorated, 
are the only complete vafes, of the fame dimenfions, extant ; 
and are unqueftionably the moft magnificent and nobly-fculp- 
tured fpecimens of antique decoration of this kind ever dif- 
covered. 

The Lanti vafe was brought from Rome about twelve 
years ago, ata confiderable rifk and expenfe, by the Right 
Hon. Lord Cawdor, on whofe claffical afte and judgment 
it muft ever confer the higheft credit. The removal of this 
grand work of art from that city, caufed great jealoufy among 


the fuperintendants of the Vatican Mufeum, then forming | 


under the aufpices of the reigning pontiff, the late Pius 
the Sixth; who, it is well known, in his refentment on this 
occafion, ieatened feveral perfons concerned in the Te- 

moval of the vafe, with the gallies. 
The dimenfions of the vafe are: diameter of the mole, 
fix feet three inches; height, with its prefent plinth, fix 
feet 
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feet nine inches. It was originally in one piece ‘of Parian 
marble. 

It was purchafed at the public fale of Lord Cawdor’s mu- 
feeum in Oxford-ftreet, the 6th of June 1800, for feven hun- 
dred guineas, and is now in the poffeffion of the Duke of 
Bedford, who has caufed it to be removed to Woburn Abbey 3 
where it is to be placed in an appropriate fituation, in the 
centre of an extenfive and beautiful greenhoule, defigned and 
executed for his Grace by Mr, Holland. 

I am, Sir, 
Yours, &c, 
CuHarLes HEATHCOTE TATHAM: 
To the Editor of Philofophical Magazine. 


NEW PUBLICATIONS. 


New Obfervations concerning the Inflexions of Light, accom- 
panying thofe of Newton, but differing from his, and ap= 
pearing to lead to a change of his Theory of Light and 
Colsurs. Cadell and Davies; 1799. 134 Pages, with 
Eight Copperplates, 


Tue author of this effay has carefully repeated thofe 
experiments by which Sir Ifaac Newton effected his analyfis 
of light. The experiments have produced to his obfervation, 
phenomena materially different from thofe which appeared to 
Newton. He feems to.have obferved the phenomena with 
very accurate attention. He concludes from the whole, that 
Newton has erred in believing every ray of common light to 
be compofed of feven differently coloured, primigenial, ele- 
‘mentary rays. On the contrary, this author infers from his 
obfervations, that all light is originally of one uniform white 
colour; that its diverfity of colours, in inflexion, is occafioned 
by the bendings, feparations, and other changes of its parts in 
paffing through a tranf{parent medium, or under attraétion by 
the edge, angle, or fide of an approaching body; and that, by 
confequence, the Newtonian Theory of light and colours is 
pot fundamentally true. 
The apparent accuracy of thefe obfervations; the logical 
7 fairnefs 
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feimefs of the induction; the. literary compofition of the 
effay, deferve every praife. Without having ourfelves re~ 
peated the experiments, and without knowing them to have 
been repeated, with fimilar refults, by others, we would not 
prefume to decide concerning the truth of the doétrine. 

The fame doétrine has been more haftily and obfcurely 
fuggelied by Mr. Heron, in his Elements of Chemiftry, 


The Philofophical Tranfaétions of the Royal Society of London 
for 1800. Parts I, and II, Elmfly, London. 


THE Firf Part contains: 1, The Croonian Lecture. On 
the Structure and Ufes of the Membrana Tympani of the 
Ear. By Everard Home, Efq. F,R.S.—2. On the Methods 
of determining, from the real Probabilities of Life, the Nature | 
of contingent Reverfions, in which three Lines are involved 
in the Survivorthip. By William Morgan, Efq. F.R.S.— 
3. Abfiract of a Regifter of the Barometer, Thermometer, 
and Rain, at Lyndon, in Rutland, for the Year 1798. By 
Thomas Barker, E!g.—4. On the Power of penetrating into | 
Space by Telefeopes, with a comparative Determination of 
the Extent of that Power in natural Vifion and in Telefcopes 
of various Sizes and Conftrutions; illuftrated by feleé&t Ob- 
fervations. By William Herfchel, LL.D. F.R.S.—5. A 
fecond Appendix to the improved Solution of a Problem in 
Phyfical Affronomy, iuferted in the Philofophical Tranfac- 
tions for the Year 1798, containing fome further Remarks, 
and improved Formule, for computing the Co-efficients 
A and B, by which the, Arithmetical Work is confiderably 
fhortened and facilitated. By the Rev. John Hellins, B.D, 
F, B.S, and Vicar of Potter’s Pury, in Northamptonibire.—- 
6. Account of a Peculiarity in the Diftribution of the Arte- 
ries fent to the Limbs of flowly- -moving Annnals; together 
with fome other fimilar Facts. By Anthony Carlifle, Efg.— 
y, Outlines of Experiments and Inquiries re{pecting Sound, 
By Thomas Young, M.D, F.R.S.—8. Qbfervations on the 
Effects which take place from the Detiruction of the Mem- 
brana Tympani of the Ear. By Mr. Alley Cooper. 
g. Experiments and Obfervations on the Light which is 
fpontancouily enaitied, with lome degree of permanency, 
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from various Bodies. By Nathaniel Hume, M.D. F.R.S. 
and A.S.—1o. Account of a Series of Experiments under- 
taken with a View of decompofing the Muriatic Acid. . By 
Mr. William Henry.—11. On a new Fulminating Mercury. 
By Edward Howard, Efq. F.R.S.—Appendix. Meteorolo- 
logical Journal kept at the apartments of the Royal Society, 
by order of the Prefident and Council. 

The Second Part contains :' 12. On double Images caufed 
by atmofpherical Refraction. By William Hyde Wollaften, 
M.D..F.R.S.—13. Inveftigation of the Powers of the prif- 
matic Colours to Heat and Illuminate Objects; with Re- 
marks that prove the different Refrangibility of radiant Heat. 
To whieh is added, an Inquiry into the Method of viewing 
_the Sun advantageoufly with Telefcopes of large Apertures 
and high magnifying Powers. By William Herfchel, LL.D. 
F.R.S.—14. Experiments on the Refrangibility of the invi+ 
fible Rays of the Sun. By William Herfchel, LL.D. F.R.S. 
—15. Experiments on the folar and on the terreftrial Rays 
that occafion Heat; with a comparative View of the Laws 
to which Light and Heat, or rather the Rays which occafion 
them, are fubje&, in order to determine whether they are 
the fame, or different. By William Herfchel, LL.D. F.R.S,. 
—Chemical Experiments on Zoophytes; with fome Obfery- 
ations on the component Parts of Membrane. By Charles 
Hatchett, Efq. F.R.S.—17 On the Electricity excited by 
the mere contaé of conduéting Subftances of different Kinds. 
In a Letter from Mr, Alexander Volta, F.R.S. Profeffor of 
Natural Philofophy in the Univerfity of Pavia, to the Right 
Hon. Sir Jofeph Banks, Bart. K.B. P.R.S.—18. Some Ob- 
. fervations on the Head of the Ornithorhynchus paradoxus. 
By Everard Home, Efq. F.R.S. 
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On the 4th of July laft, the following account of the la- 
bours of the Mathematical and Phyfical Clafs during the 
preceding three months, was read by C. Cuvier, fecretary : 
The antients admitted only four elements, by the com- 
bination of which they fuppofed all other terreftrial fubftances 
to be formed. Modern chemiftry has rejected this vulgar 
opinion, and has given the name of elementary to all fub- 
ftances which it is not able to decompofe, but it at the fame 
‘time endeavours to diminifh the number of them ; and when- 
ever it is able to prove that a fubftance, which appears to be 


fimple, refults from the combination of two others, it obtains 


the double advantage of fimplifying the theory of the fcience, 
and of being able to reproduce, at pleafure, that fubftance, 
with the analyfis of which it is acquainted. . 

It appears at prefent that it is on the eve of a difcovery of 
this kind in regard to two fubftances, very interefting on ac- 
count of the part which they aét throughout nature, and of 
the ufe to which they are applied. in the arts. I here allude 
to the acid of fea-falt, called by the modern chemifts the 
muriatic acid; and the two fixed alkalies, foda and pota/b. 

It has lately been difcovered, that almoft all the acids are 
obtained from the combuttion of certain fubftances; the fub- 
ftance which muft be burned to obtain an acid is called the 
radical of that acid, that is to fay, according to the pneu- 
matic theory, which muft be combined with oxygen to pro- 
duce that acid. The marine acid was one of thofe the ra- 
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dical of which was not known; and it is this radical which 
Berthollet has been endeavouring to difcover. 

This chemift thinks himfelf authorifed to believe that the 
muriatic acid is a triple compound of azot and a fmall quan- 
tity of hydrogen and oxygen. It would be tedious to give an. 
account of the various aad accurate experiments w hich con- 
duéted him to this refult. It will be fufficient to fay in ge- 
neral, that he always faw muriatic acid formed, when to the 
prefence of the nitric acid there was joined any circumftance 
which forced the water to be decompofed. But the radical 
of the nitric acid is known to be azot, and water can add 
only hydrogen to the principles of that acid. It was to an 
induétion nearly of the fame kind, that Berthollet was in- 
debted fome years ago, for his difcovery of the compofition 
of volatile alkali or ammonia, which he found to be fornfed 
of hydrogen and azot. 

Oherititts then employed themfelves in endeavouring to 
difeover the compofition of the two fixed alkalies. It was 
natural to think that one at leaft of the two principles of the 
volatile alkali would be common to them and deferve the 
name of alcaligen, as dephlogiflicated air has been called 
oxygen becaufe it is the common principle of all the acids. 
But on*one hand they were ignorant whether the azot or 
the hydrogen was the common principle of the alkalies, and 
on the other, they did not know with what fubftances it 
ought to be combined to produce them. 

Guyton has prefented fome experiments made by De- 
formes, which he has in part repeated, and which tend te 
prove that pota/h, or fixed’ vegetable alkali, is a compound of 
bydrogen and lime. Thefe chemifts have feen lime produced 
under circum {tances when, in every inftance of all the bodies 
brought into contact, none but the pota/d could contain it. 
They haye feen alfo that this produion of lime was pre- 
ceded by the combuftion and difappearance of the hy drogen, 

Soda or fixed mineral alkali having given magnefia anes 
fimilar circumftances, they think that this alkali j 1S a com- 
bination of bydrogen with that earth. ‘Deformes goes much 
further, for he is of opinion that alumine, magnefia, and 
lime, are only the fame earth combined with more or lefs 
» Vor. VIL. 38 azot, 
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azot. Were his ideas confirmed, we fhould not only ap- 
proach near to the doétrine of the antients refpeéting the 
elements, but have an eafy explanation of a multitade of 
phenomena difficult to be accounted for in the hiftory of 
nature; as, the faltnefs of the water of the fea; the forma- 
tion of nitre and marine falt in inhabited places; that of 
potafh in vegetables, of foda in animals; the converfion of 
fome of the earths into each other, &c. All thefe facts, fo 
my(terious in appearance, and which have exercifed the in- 
genuity of the philofophers for fo many ages, would be con- 
fequences eafy to be deduced from thefe principles. Unfor- 


tunately, however, thefe chemifts have not confirmed their 


analyfes by fynthefis; that is to fay, they have not yet res 
made potath by combining direétly lime and hydrogen, 

The labour of Berthollet on the muriatic acid had been 
preceded and occafoned by another on an objec no lefs 


Important—eudiometry. This is the name given to the art 
P iy g 


of analyfing atmofpheric air, and in particular of afcertain- 
ing how many parts of pure vital air or oxygen the atmo- 
fphere of any place contains. The health of mankind as well 
as philolophy is interéefted in the perfection of this art, 
The combuftion of phofphorus has been long employed for 
this analyfis, becaafe this combuttion abforbs the oxygen in 
a concrete acid, and it is then eafy to meafure what remains 
under a gafeous form, which is azot. 

Mr. Humboldt, a learned German philofopher, thought 
he found this method defeétive, becaufe, according to his 
account, there always remained oxygen not fixed, and be~ 
eaufe a portion of azot mixed itfelf with the acid. He en- 
tertained the like opinion of liver of fulpbur, or alkaline 
hydrogenated fulphuret, which fome employ alfo for the 
fame ufe, and prefers the means pointed out by Fontana, 
or nitrous gas, which is an aériform combination of azot, 
with lefs oxygen than is neceffary ta form nitric acid. When 
this gas is mixed with new oxygen, it abforbs it more 
exaétly, according to Mr. Humbolt, than the above fub- 
ftances ; but as it may contain a variable quantity of azot, 
this mean is not unattended with inconveniences. Mr, 
Humboldt thinks that this might be remedied by examining 
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each time the gas to be ufed, by wafhing it with a folution 
of copperas, or fulphat of i iron: eh according to his 
opinion, will abforb all the nitrous gas, but leave the azot, 
which is mixed with it. 

It is this action of the fulphat of iron, or nitrous gas, 
with which Berthollet has been occupied; and it was on it 
‘indeed that the folution of the problem depended. He has 
found that under this circumftance, as well as under'a mul- 
titude of others, the nitrous gas is not only abforbed, but 
decompofed, and that it abandons a part of its azot to con- 
vert itfelf into nitrous acid. He is of opinion that the nitrous 
gas may differ in the proportions of its two principles, 
-oxygen and azot: but that it does not contain azot in fimple 
mixture. 

Thefe interefting refults are the confequences of the au- 
thor’s ideas.on chemical affinities, communicated to the 
public above fix months ago. He has made a new appli- 
cation of them by comparing the action of the metallic , 
oxyds on fubftances, fuch as acids, the compofition of 
which is invariable; and he has proved that the action of 
thefe oxyds is modified by their ftate of oxydation ; that 
the more they are oxydated, for example, the lefs affinity 
they have for the nitric and fulphuric acids, while a contrary 
effect takes place with regard to the mur‘dtic acid. Befides, 
the combinations of thefe oxyds with other fubftances depend 
alfo, whatever may be the ftate of their oxydation, on the 
proportion in which they enter into thefe combinations. 
All the phenomena therefore depend on the proportions, 
and.not on the conftant affinity peculiar to each metal. 

Three memoirs have been prefented on natural hiftory 5 
one of thefe, by Lacepede, contains fome obfervations on 
the ant-eater, an American animal, which lives only on 
ants. The author has reétified the defcription given by 
Buffon of the fecond fpecies of this animal, called lipanite, 
and defcribed a blackith variety hitherto undefcribed. 

.The fecond memoir is on the ibis of the antients, by 
Cuvier. The author has difcovered from mummies, mo- 
muments, and the defcriptions of Homer and Plutarch, that 
this bird was not the fama as that which modern naturalifts 
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have confidered as the ibis, but another {pecies which he 
defcribes. ; 

The third memoir is by Hatiy on a variety of martial 
pyrites, orfulphat of iron, to which the author gives the 
name of triacontaedra, becaufe its cry{tals have thirty faces, 
fix of which are rhombs and twenty-four trapezoids. Haity 
has explained the Jaws of drecrement from which thefe 
cryftals refult, and demonftrate. fome curious properties of 
this folid, towhich geometricians hitherto have paid little 
attention. 

The ftructure of the earth, and the refpective pofition 
of the materials of which it is compofed, are among thofe 
curious points of natural hiftory ftill involved in confider- 
able obfcurity. We can ftudy only the outer cruft of the 
globe, and even this cruft is attended with many difficulties. 
Happily for our curiofity, the nucleus in the high chains 
of mountains feems, by fwelling up, to have burt the 
matter by which it is enveloped, and to have fhown itfelf 
uncovered. The labours of a Sauflure, a Deluc, a Pallas, 
and a Dolomicu, have confirmed that the greater part of 


the large chains are compofed of fmall parallel chains, of ° 


which that in the middle, commonly the higheft, confifts of 
granite, the two collateral ones confift of {chift and ftones 
of an analogous kind, and the outer ones of calcareous fub- 
ftances. This general rule, which throws the greateft light 
on the theory of the earth, did not feem to be applicable 
to the Pyrennees; there every thing feemed to be without 
order. The higheft fummits of Mount Perdu and Je Mar- 
boré are certainly calcareous, and,’as fome affert, contain 
petrified :fhells.. C. Ramond, by laborious journeys and in- 
genious deductions, has difcovered the fource of this embar- 
raiment. It arifes from the fmall chains being in an 


obliqué direction, and from the fchiftous and calcareous - 


bands fituated towards Spain, being not only higher than 
thofe of the fame nature towards France, but {urpaffing 
even the granitic band, which forms the axis of the chain ; 
fo that the ridge which determines the fall of the ftreams is 
different from ee geological ridge. 

_ The clafs in its laft fittings ne been occupied with tan 


objects - 
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objects of great importance for the public profperity: the 
introduction into France of a new kind of domeftic animal; 
ard the means of making fugar from indigenous plants. 

The buffalo, originally a native of the warm and marfhy 
countries of Afia and Africa, was introduced into Italy about 
the fourth century. Though fmaller than the ox, it is more 
Vigorous; the milk of the female is more abundant than that 
of the cow, and yields more butter and cheefe. Every part 
of its body may be employed in the arts or for the purpofes 
of life; and it poffefles this advantage, that it can hive in 
bogs, and feed on aquatic plants, which oxen and horfes re= 
fufe. Its introduction, therefore, into France, will enable 
the farmers to turn to advantage a great nuraber of marfhes, 
which at prefent are entirely ufelefs for want of animals ca- 
pable of living in them. The poffeffion of this animal is one 
of the benefits for which France is indebted to its firft.con- 
quelt of Italy. A part of the buffaloes brought to France 
has been killed by the peafants, and another was neglected 
by thofe to whom they were intrufted; but the remainder 
are in good condition, and in full increafe, at the rural efta- 
blifhment of Rambouillet, where they have been examined 
by Teflier, Huzzard, and Bunivya. 

The art of extracting fugar from European plants is a fo- 
reign difcovery. M. Achard, of the Academy of Berlin, 
feems to have carried it very near to perfection. The Na- 
tional Inftitute is anxious to afcertain the reality of it, and 
Deyeux is about to communicate the refults which have been 
ebtained’by the French chemitts, 

FULMINATING SILVER. 


Mr. Howard has jut difcovered a new fulminating filver. 
We underfiand the procefs for preparing it is very fimilar 
to that followed in preparing his fulminating mercury; but 
the filyer, it is thought, detonates with greater force. 
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ACETITE of lead decompofed by Volta’s Galvanic pile, 343. 
Acid of fagar, to extract, from {pirit of wine, 130. 

Acidum pingue, a principle in fixed alkali, 246, 260. 

A finities, Humboldt’s remarks on chemical, 369. 

Africa, news from Horneman the traveller in, 94- 

Alkalies, on the conftituent principles of fixed, 76, 189, 247, 367» 
Alumine, charaéter of, and means of difcovering in analyfes, 252+ 
Amalgamation, notice refpecting, 180. 

Amazon flone, analyfis of, 256. 

Amber varnifh, Nyltrom’s procefs to prepare, 232. 

Ammonia, on the manufacture of, 85. 

——--— produced in Galvanic experiments, 339, 342- 

-- decompofed in Galvanic experiments, 346, 

Amoureux (Dr.) obfervations on ants, 152. 

Analyfis of mineral waters, account of Kirwan’s effay on, 81. 
Analyfis of human and animal bones, 131. 

Analyfes. Emeralds; pyroxene of Etna; granite, 254. 
Farinaceous chlorite; tourmaline ; zeolithe ; lepidolite, 


255- 
Gee feld-fpar ; pumice-ftone, 256. 
Chromate of iron; a calcareous ftone, 257. 
Animal earth, tranfition of, to calcareous earth, 246. 
Antique vafe, defcription of the Lanti, 361. 
Ants, on the poifon of, and hints for deftroying them, 152. 
Aromatic oils, on the method of obtaining, certain, 88. 
Affronomy, a valuable MS. difcovered refpecting, 82. 

, telefcopic experiments by Dr. Herfchel, 327. 

Armofphere, on variations of the, 54. 
, on tides in the, 353. 
Azot, whether a fimple or a compound body, 221. 


meena” wafe, defcription of the Duke of Bedford's anzigue, 
is 

PPM i on a periodical variation of the, 353. 

Barytes, character of, and means of difcovering in analyfes, 253. 
Batavian Society at Haarlem, prize queftions by, 269. 
Beddoes, (Dr.) notice from, 96. 

Beet-root, beer made from, 95- 

————, experiments to obtain fugar from, 113, 121, 206. 


Bertholle?’s ; 
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Bertholiet’s remarks on Girtanner’s memoir, refpeéting azot, 221. 
Birch-tree, experiments to obtain fugar from, 111, 
Blue enamel, to prepare, 15. 

Bones, comparative analyfis of human and animal, 13%, 
-———, human, found ina cavern in Mendip hills, 146. 
Botanifi;, an admonition to, 104, 

Botany, a filk plant difcovered, gr. 

Bread, machine for kneading dough for, 261. 

Brebon laws of Ireland, prize for eflay on the, 177. | 
Buchannan (¥. Efq.) on the vefpertilio plicatus, 145. 
Bujjalo, introduced into France, 371. 

Bufchendorf's procefs for tinning metallic veffels, 218. 


Cabbage-turnip, experiments to obtain fugar from, 209. 
Calcareous earth, the compofition of, 247. 

Carlifle, experiments in Galvanic ele€tricity by, 338. 
Carrots, experiments to obtain fugar from, 208. 
Caft-iron, Mufhet on the manufaGure of, 35. 

Cavern, account of one difcovered in Mendip hills, 146. 
Cement for preferving lime and brick, 7g. 

Ch: mical affinities, Humboldi’s ideas on, 369. 

Chemifiry, account of Herron’s Elements of, 175¢ 

Chlorite, (the farinaceous) analyfes of, 255. 

Chromate of Iron, analyfes of, 257. 

Clayfield’s mercurial air-holder; detcription of, 148. 

Clouct, C, on the compofition of enamel, 4. 

Clinical Guide, chara&er of Dr. Nifbet’s, 81. 

Cilours, Dr. Herfchel’s experiments on the prifmatic, 311. 
Conneticut Academy of Arts and Scicnees inftituted, 83. 
 Conflagrations, curious faé refpecting, 260. 

Copper ore, to feparate the fulphur and iron from, 134. 
Cow-parfnip (Heracleum {pondylium, Linn.) experiments to procurg 
fugar from, 110. 

Cow-pock, intelligence refpecting, 92, 279. 

Craaner’s experiment with fixed alkali and oxygen gas, 766 
Cruick/bank's experiments in Galvanic ele@tricity, 341. 
Cryftallography, obfervations relating to, 78. 


Darwin's Phytologia, an account of, 173. 

Daurite, analyfis of, 259, 

Davy’s experiments with the Galvanic pile of Volta, 347. 
Deaths, 96, 192, 288. 

Dew, obfervations on the evening and morning, 114. 

Dickfon, Dr. S. on the expanfion of water when freezing, 69. 
Di/coveries in Science, curfory view of fome of the late, 78, 150, 251. 
Difeafes occafivned by infedls, comparative view of fome, 138, 2 34e 
Diflillation, dcicription of an improved apparatus for, 225. 
Dough or pafte, a machine for kneading, 261. 

Dutch vermilion, contains about a third of red lead, 260. 


£ arth, Laplace onthe oblate form of the, 185, 
_Barths, 
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Earths, the fmple, means of difcovering in analyfes, 252, 

Earthquakes, on the caufe of, 75. : 

Ekedoral Academy at Erfurt, proceedings of the, 18>. 

Lké@ricity, effets of, on muriatic acid gas, 217, 332. 

— excited by the mere contact of conducting fubftances, 289. 

—— identity of common and Galvanic, 340, 348, 350. 

Emeralds, analyfis of, 254. 

Enamel, white, to prepare, 4; purple, 93 red, 105 yellow, 138 
green, 13% blue, 163 violet, 16. 

Eas veneris, on the compofition of, 87. 

Ether, murialic, method of preparing, 48, . 

Eudiom-ier, remarks on the, $8. 

Eudiometry, ufeful remarks on, 363. 

Explofions, Mr, Blanchet’s theory of, 71- 


Fecundation of vegetables, experiments on the, 97. 

Feld-fpar (the green) analyfis of, 256. 

Fixed alkalies decompofed when employed for precipitation, 246, 
—-——, on the principles of, 7t, 189, 247, 367. 
Flores martiales, on the conttituent parts of, 87. 

Fluat of alumine, a newly found fubftance, 259. 

fluoric acid, attempts to decompofe, 336. 

Fizids, C. Coulomb, on the refiltance of, 183,-366. 

Foils, notices and remarks refpecting, 150, 251, 254, &c, 
French National Inflitute, proceedings of the, 82, 183, 366. 
French Board of Longitude, prize quettion by, 381. 

Fucus natans, on the fructification of the, 282. 

Fulminating mercury, EK. Howard, Efq..on a nec’, 17, 1224 
~—— filver, obtained in Galvanic experiments, 346, 
Fulminating filver, a new one difeovered, 371- 


Galvanic pile of Volia, expertments with the, 289, 337. 

— - influence tran{mitted through mercury, 349. 

Geographical Syflem of Herodotus, Rennell’s examination of the, 262. 
Geography, of the Straits of Malacca, 393, 

Geology, notices refpecting, 151, 163, 177- 

Germination, experiments on the influence of oxygen on, 167. 
.Gibbes (G. Smith, M. B. F.L.5. ) ona cavern on Mendip hills, 146. 
Girtanner, Berthollet’s remarks on his memoir refpeCting azot, 221. 
Glucine, character of, and means of difcovering in analyfes, 252, 
Gold diffolved by the Galvanic pile, 344. 

Granite of Saini-Gothard, analyles of, 254. 

Grapes, experiments to procure fugar from, 112. 

G ccn enamel, to prepare, 13. 

Gayton Morveau, on the principles of fixed alkalies, 189, 367. 


HanfeP’s defeription of the Straits of Malacca, 193. 
Heat, Dr. Herfchel’s remarks on radiant, 311, 
Henry’s, Mr. WWillicom, experiments to decompofe the mutiatic 
acid, 211, 332. 
. Herméb-. 
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Hermbflad’s experiments on making fugar, 105. 
Herron’s Elements of Chemifiry, account of Epps 3 
Herfchel’s (Dr.) experiments on prifmatie colours, radiant heat, 

&c. 31h. 
Horneman, Ar seeihip his travels in Africa, 94. 
Hofack, (Dr.) on the cure of tetanus or lock-jaw, 63. 
Howard, Edw. Efg. on a new fulminating mercury; 175 1226 
on a new fulminating filver; 371. 
Howard, L. ona periodical variation of the barometer, 353+ 
Humboldt’s ideas on eudiometry, 368. . 
Humboldt, Alex: letter from, travelling in America, 273+ 
Hydrogen, {uppofed to be a principle in potafh and foda, 367- 


a 


Iluminating power of coloured rays, experiments on, 316. 
Tiperial Academy at Erlangen, prize queftions by the, 177- 
Inoculation, prize queftion on, 177- 

Infeéts, new method of deftroying, 189. 

, on difeafes occafioned by, 138, 239- 

Intelligence and mifcellaneous articlesy 82, 1773 267, 3663 
tron, pig, Mufhet on the manufaGture of, 35. 

, to feparate froin yellow copper ore, 134. 

dich, new remedies for the, 191. 


Kine’s, The, breed of fine-woolled Spanifh fheep; 359. 
Kirwan’s Geological Effays, account of, 163. 

Effay on the Analyfis of Mineral Waters; account of, 813 
Knight, T, A. Efq. on the fecundation of vegetables, 97- 


Lalande, notices by, 82: 
Laplace on the motions of the moon and oblate form of the earth, 


185. 
Lampadius’ (Profeffor) procefs for extracting fugar from white beet- 
root, 121. 
Learned focieties, notices refpecting; 82, 177, 267, 366. 
Lepidolite, analy fis of, 255+ 
Light, on the combinations of, 285. 
»—-, account of New obfervations on ihe infleftions of; 363- 
Lime, character of, and means of difcovering in analyfes, 253+ 
——., fuppofed to be a principle in potafh, 367. 
Linfed-oil varnifh, method of preparing, 234. 
Lick-jaw, a cafe of; cured by wine, 63. 
Lowiiz, M. on obtaining tartarous acid, 47- 


Magnefia, chara&ter of, and means of difcovering in analyfis; 253. 

--, fuppofed to be a principle in foda, 367. 

Manganese, a cure for the itch, 191. 

Maple-tree, on making fugar from, in Europe, 105, 

Minerals, a new way of refolving by alkalies, 247- 

, procefs for analyfing, 251: 

Mineral waters, account of Kirwan’s eflay on the analyfis of, 81. 

Mineralovical defeription of the county of ‘Dublin, prize for, 177. 
Vor: VII, 3C Medical 


398 INDEX. 


Medical notice, 287. 
Merat+Guillat (C.) analyfis of human and animal hones, 1313 
Mercurial air-holder, defcription of Mr, Clayfield’s, 148. | 
Mercury, on Mr. Howard’s fulminating, 17, 122. 
Meteorological remarks, 353+ : " 
Meteorology, 287. 
Moon, influence of the, on the atmofphere, 353, 
Moon's motion, prize queftion on the, 181. 
Mons, Dr. Van, on obtaining tartarous acid, 46. 
, on the principles of fixed alkalies, 77. 
Mons, T. B. Van, on preparing muriatic ether, 48. 
Moon's motion, Laplace on the, 185. 
Moyes, (Dr.) experiments with Volta’s Galvanic pile, 347+ 
Muriat of filver obtained in fome Galvanic experiments, 342. 
Muriat of foda, decompofed by Volta’s Galvanic pile, 342, 348, 
Muriatic acid, on the bafe of the, 89, 211, 332, 367- 
, concentrated, a folvent for gold, 180. 
Muriatic acid gas, effects of electricity on, 212, 332. 

ether, method of preparing, 48, 
‘Mufbet, Mr. D. on the manufacture of pig iron, 35. 


Natural hifory, defcription of the verfpertilio plicatus, 345, 

, notices refpeCting, 369. 

New publications, 81, 163, 262, 363. 

Newton’s (Sir lfaac) theory of light oppofed, 363. 

Nicholfon, experiments in Galvanic eleGtricity by, 337. 

Nitrat of magnefia decompofed by Volta’s pile, 343. — 

filver decompofed by Volta’s pile, 343. 

Nitric acid has no aétion on filver, copper, tin, 83. 

——-—,, antifyphilitic virtues of, afcertained, 96. 

Nitrous acid produced in Galvanic experiments, 339, 342, &c, 


Oils, on the method of obtaining certain aromatic, 88. 
Oxalic acid, to extraét from f{pirit of wine, 136. 
Oxygen, on the influence of in germination, 157. 


Pallas (Profeffor), on difeafes occafioned by infects, 138, 239; 
Parfnips, experiments to obtain fugar from, 210. 
Pafte or dough, a machine for kneading, 261. 
Pig-iron, the hiftory af the manufacture of, 35. 
Peat and turf, propofal to employ in blaft furnaces, 43. 
Poifon, Amoureux on that of ants, 152. 
Potafb found in minerals, 255, 256, 259. 
Potafb, a compound of hydrogen and lime, 367. — 
Prieur, C. A. on the evening and morning dew, 114. 
Prifmatic colours, Dr. Herfchel’s experiments on, 311¢ 
Prize queflions, 177, 267. 
Pulwis flercoreus, analy fis of, 260. 
Pumice fone, analyfis of, 256, 258. 
Purple enamel, to prepare, 9. 
Pyroxene of Hina, analyfis of, 254. 
Radiunt 
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Radiant hegt, Dr. Herfchel’s remarks refpecting, 311. 
Reéification of {pirit of wine, improved apparatus tor, 230. 
Red enamel, to prepate, 10. 
Refraétion, horizontal, of the air, on an unufual, 54. 
Refrangibility of radiant heat, Dr. Herfchel on, 323. 
Rennel’s geographical fy fiem uf Herodotus, account of, 262. 
Rhyme, prize for eflay on the origin and progrefs of, 177. 
Royal academy of Berlin, proceedings of the, 178. * 
- ————, prize queftions by, 267. 
Stockholm, prize queftions by the, 189. 
Royal Irjfh academy, prize queftions by the, 177. 
Royal Society of London, tranfations of the, 364. 


Sage’s method of feparating fulphur and iron from copper ore, 134, 

- extracting acid of fugar from alcohol, 136. 

Sage, on animal earth, calcareous earth, fixed alkali, and acidum 
pingue, 246, ! 

Sauffure, M. jun. on the influence of oxygen on germination, 157. 

Scalding, a {ubititute for velicatories, 

Serpent, account of a monftrous, 286. 

Silex, means to difcover in analyfis, 252. 

Silver diffolved by Galvanic electricity, 342, 343. 

-, a new fulminating preparation of, 371. 

Skirret, experiments to obtain fugar from, 210. 

Smalj-pox, a prize queftion on the, 177. 

Soda found in minerals, 256. 

Spanifh breed of fheep, project for extending the, 350. 

Spirit of wine, improved apparatus for rectifying, 230. 

, to extraét the acid of fugar contained in, 136. 

Starch, on the preparation of, from horfe-cheftnuts, 87. 

Stains for wood, method of preparing, 235. 

Straits of Malacca, defcription of the, 193. 

Strontian, character of, and means of difcovering in analyfes, 2 53, 

Sugar, experiments and obfervations on the preparation of 105, 
121, 206. 

Sulphur, to feparate from yellow copper ore, 134. 

Sulphat of copper decompofed by Volta’s Galvanic pile, 343. 

Sum, on viewing the, advantageoufly with telefcopes, 327. 

, influence of the, on the atmofphere, 353. 

Superfatation in the vegetable world, experiments to prove, 97. 


Tartqrous acid, to feparate from crude tartar, 46. 
Tatham, C. H. Eq. defcription of the Lanti antique vafe by, 361, 
Telefcopic experiments by Dr. Herfchel, 327. * 
Tetanus, a cafe of, cured by wine, 63. 
Tinning metallic veffels, new procefs for, 218, 
Fourmaline of Ceylon, analytis of, 255. 
Travels, news refpeting Hotneman’s, 94. 
Travels Humbolt’s in Spanith America, 273. 
Trees, on the fplitting of, by lightning, 72. 
Turf and peat, propofal to employ in blaft furnaces, 43. 
Turkifs 
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Turkifb Wheés, experiments to procure fugar from, ro7s 
Turn‘ps, experiments to obtain fugar from, 208. 


Urine, putrid, expofed to froft, 86. 


Vaccine inoculation, notices refpeGing, 92, 279. 

F arnifbes, on the preparation of 232, 234. 

FV getable:, experiments on the fecundation, of, 97. 

Vegetation, account of Darwin’s Effay on the Principles of, 173. 

V foertilio plicatus, defeription of the; 145. . 

Fiuce, the Rev. S: on refra€tion of the air on the atmofphere, 
ie. Ga: ; 

Viokt enamel, to prepare, 16. 

Volcanic ifland, a new one thrown up, 91% 

Volcanoes, obfervations refpecting, 75, 79- 

Folia on ele&tricity by contact of conducting fubftances; 289. 

Foyage of difcovery; a new one projected, 94. 


Water, on the expanfion of, when freezing, 69, 71. 
decompofed by Volta’s Galvanic pile, 341. 

White enamel, to prepare, 4. 

Wood, method of ftaining, 237. 

Wool, proje& for improving in Britain, 350. 

Woodboufe ( Profeffor) on nitric acid, ammonia, &c. 83: 
Writings effaced by oxy-mariatic acid, method of reftoring, 90. 


Yellow enamtl, to ‘prepare, 11. 


Zeolite of Feroz, analyfes of, 255. 
Zirconia, character of, and means of difcoveting in analy fis, 25 25 
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The Siath Volind of the Pbilfpbical Magazine being now com- 
- pleted, Gentlemen defirous of baving whole Sets may be fupplied, om 
application to Meffrs. Richardfons, Cornhill, or to any of the Book- 
> fellers. A - 


- This Volume is illuftrated with Engravings of the following Sub- 
» jeGts, by Mr. Lowry, executed in fuch a mafterly Manner as, 
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» wecan fay with confidence, has never been equalled in any other 
~ periodical Publication, viz. 

i ~ Reprefentation of a remarkable Ele&tric Phenomenon obferved 
K “ina Thunder-Cloud. 

American Elks, 


An improved 40 Gallon Still, which may be charged and emp- 
ae tied upwards of Seventy Times in 24 Hours., 

An Improved Still, which, even on a large Scale, may be 

charged and run off Four Hundred and. Eighty Times 
every Twenty-four Hoats. 

‘The Urceola .Elaftica,: or Caont-choue Vine of Sumatra and 
~ \o-_.. Pullo-pinang. a. 
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